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PATENTS TO FOREIGNERS-GOVERNMENT PURCHASE OF 
PATENTS. 

Senator James C. George, of Mississippi, has introduced 
the following resolution, which on motion was referred to 
the Patent Committee: 

"Resolved, That the Committee onPatents be instructed to 
report a bill to prevent hereafter the granting of any patent 
for any invention or discovery made by any person not at 
the time of such invention or discovery a citizen and resi- 
dent of the United States; and the committee is further in- 
structed to inquire into the expediency of providing by law 
that all patents hereafter granted shall be subject to pur- 
chase by the United States for the public use, upon a fair 
valuation thereof." 

By industry we thrive. The object of the law in grant- 
ing patents to foreigners is to encourage the multiplication 
and prompt introduction of new industries. What matters 
it where the residence is of the author of a new and gigan- 
tic industry like the Bessemer steel process, from which the 
nation has already derived many millions of dollars of pro- 
fit, and thousands of millions are still to follow? Is it 
generous, is it good policy, to deny to such inventors the 
pittance of a patent certificate, by means of which, during 
a short period of 17 years, they may, if they work hard, 
perhaps realize a small personal reward ? We think not. 

Mr. George believes that the law should be changed so 
that patents may be taken at any time, by payment from 
the national treasury, and made free to the public. 

As the law stands, all patents become free to tbe public at 
the end of 17 years from date — a period so brief that it is a 
mere dot in the time-history of a great nation. The reaper 
and mower, the planing machine, the turning machine, the 
sewing machine, the electric telegraph — hundreds of other 
great inventions might be named — all have become free to 
our people by operation of the present law. It does not 
seem as if Senator George's proposed law would be an im- 
provement. Take the telephone patent, for example. A 
low present valuation, perhaps too low to be fair, would be 
three hundred millions of dollars. The patent has nine 
years to run. It must be confessed the public is now pretty 
well served by the telephone owners. Would it be of ad- 
vantage to the people now to pay three hundred millions of 
dollars from the Treasury to extinguish a patent that will 
so soon expire? We doubt it. 

The present law provides for the acquisition by the public 
of all patents that may hereafter be granted on terms much 
more convenient and at far less cost, we think, than the 
system proposed by the honorable Senator from Missis- 
sippi. 

■»«. > «, 

A SUGGESTION AS TO OVERHEAD WIRES. 

What shall be done with the wires which, like threads of 
a huge web, hold the New York streets in a mesh-like tan- 
gle, is a question as perplexing as it is important. 

The Board of Aldermen says that such of them as pertain 
to electric lighting plants must be buried after May, 1885; 
one branch of the Legislature says that both electric light 
and telephone wires must be underground by June 1, 1885, 
in cities of 50,000 inhabitants or over. Lastly, the sub-com- 
mittee appointed by the representatives of the electrical 
companies, exclusive of Western Union, after considering 
the subject for several months, have decided that wires of 
all descriptions should go underground, and suggest that the 
municipality provide suitable subwaj's for their reception. 
Singularly enough, neither the Legislative investigating 
committee nor yet that appointed to represent private inter- 
ests considered what would seem to be by far the most im- 
portant point bearing upon the subject in hand, viz., the 
convenience of the general public. 

No reasonable person will deny that electric mains carry- 
ing powerful and dangerous currents should be placed out 
of reach. But telegraphic and telephonic wires are danger- 
ous neither to life nor property, and so far as they are con- 
cerned the question would seem to be: Is their unsightliness 
and the annoyance attendant upon their repair of more im- 
portance to the general public than the additional expense 
of their use which it is but reasonable to look for when the 
costly subways and tunnels shall have been built? 

If the telegraph and telephone were only for the rich, that 
is, for the few, it would be neither surprising nor illogical 
if the many should object to the invasion of the streets and 
the roofs of their houses. But such is not the case. Both 
services have become generally popular, and already so much 
used as to have become almost a necessity. 

So far as the telegraph is concerned, the public is looking 
forward to a very decided reduction in the rates, and, con- 
sidering the conditions under which the service is performed 
to-day, there seems to be no reason why they should not be 
gratified. But if no one is willing to be the least incotH 
venienced for the sake of the general welfare, if no one is 
willing to have a wire pass his door or cross his roof, be may 
not reasonably expect at the same time to have a cheap 
service. 

It is much the same with the telephone. Increase the 
expenses of the companies, and you force them to increase 
their rates for service. This tends, as a natural consequence, 
toward limiting its usefulness, for no matter how convenient 
it may be in the transaction of the ordinary affairs of life, it 
cannot, if it be expensive, be popular. 

If a man objects to the clatter of the milk wagon and the 
baker's wagon before his door, he can, if he does not mind 
the additional expense, have his milk and bread brought to 
him by hand. But it would be manifestly unfair and un- 



reasonable to expect that his less fortunate neighbors should 
incur a like expense that he might not be disturbed. Equally 
absurd would it be, should he expect his milkman and 
baker to go to the additional trouble of serving him by 
special messenger at the same rates, and still worse, to even 
demand a reduction in these. The fact is, every one should 
be willing to sacrifice something, for the general welfare. 
With this view, it would seem as though a plan might bo 
devised by which the telegraph and telephone wires could 
be systematically led over the roofs of the houses, without 
proving a special hardship or annoyance to any oue; and we 
must confess it seems "somewhat surprising that no such 
plan has, so far as we know, been considered. There is 
good reason to believe that, with proper supervision by con- 
stituted authorities, the general and indiscriminate scram- 
bling over roofs, now indulged in by line men, could be 
avoided in great measure. The unsightly street poles could 
be done away with, and the wires now strung on them be 
laid in the same order over roofs of the houses. When 
damage of any kind resulted, such as injury to a chimney 
or roof, those who had general supervision over all the wires 
could readily decide who was responsible for it, and hence 
who must repair the injury done. 

Nor is it by any means certain that the construction of 
subways through the main thoroughfares would, though in- 
creasing the cost of service, abate the alleged nuisance of 
stringing the wires over the houses. Telephones and bur- 
glar alarms are usually run over the tops of the houses and 
across the yards and courts, and unless all the side streets, 
as well as the avenues, were undermined, and so unneces- 
sary and costly an undertaking has not, we believe, even 
been contemplated, there would be little or no diminution 
in the number of wires crossing the roofs. 

In the plan we have suggested, the telephone and tele- 
graph wires could readily be kept apart, as indeed could 
the lines of the various companies. 

What most commends this plan is its cheapness and con- 
venience, which characteristics, if we mistake not, are the 
essentials to every scheme in which the general public is 
looked for to take part. 

The public demands cheap telegraph and telephone ser- 
vice, and that this may be had by any of the recent plans to 
sink the wires, we must in candor confess there are grave 
doubts. 



THE MAXIMUM OF SUN SPOTS. 

The sun 'is behaving in a strange fashion", and refuses to 
obey the laws laid down for him by terrestrial observers in 
regard to his spot producing activity. As is well known, 
the sun's spot cycle is completed in a little more than eleven . 
years. For two or three years the spots are larger and more 
numerous, and continue so until the cycle has reached its 
maximum. They then begin to diminish, and in five or 
six years reach the minimum; the passage of another six 
years brings the return of the maximum, and completes the 
cycle. The intervals are, however, irregular, and the laws 
of the period are not determined with certainty. 

The present irregularity is beyond the usual bounds, and 
is unaccountable. The last maximum of sun spots occurred 
in 1870, and the last minimum in 1878. The return of the 
maximum was, therefore, looked for in 1882, and the return 
of the minimum is expected in 1889. But the agitation of 
the solar surface did not diminish in 1883, and the activity 
continues thus far in 1884. 

Astronomers who make solar physics a specialty are 
hard at work in the effort to find out the cause of this an- 
omalous proceeding on the part of the great day star, and 
several of them have come to conclusions at variance with 
each other, as is the case in most theories about the sun. 

M. Faye, the distinguished French astronomer, reports as 
the result of his close observation that the solar activity is 
actually decreasing. He thinks that the number of days 
when the sun was free from spots was greater in 1888 than 
it was in 1882; that the number will be larger in 1884; and 
that the increase will be still more rapid in 1885, 1886, and 
so on, until the minimum is reached in 1889. This careful 
observer is confirmed in his view of the question from the 
conclusions reached by Schwabe, who systematically ob- 
served the sun during a large part of a long life. He deter- 
mined the periodicity, not by counting tbe number of spots, 
but by noting the number of days the sun was free from 
spots. At the maximum there is scarcely a day when spots 
are not visible. After its passage there are occasional days 
when the sun's face is unmarred, the number increasing un- 
til the minimum is reached, when the sun is clear of spots 
for nearly half the year, oftentimes for many days in suc- 
cession. 

M. Wolf, of Zurich, is the renowned astronomer who, 
making use of the observations of Schwabe, traced back 
the periodicity to the time of Galileo, and proved its exist- 
ence beyond a doubt. He partially agrees with M. Faye. 
According to Wolf's observation's, the average of the rela- 
tive number of spots is greater in 1883, but the greatest 
monthly average is found in 1882. The number of days 
without spots is four times greater in 1883. M. Wolf thinks 
that, with our present knowledge of the sun, there is no 
means of determining with certainty when the spot cycle 
passed or will pass the maximum. 

M. Tacchini, the Director of the Observatory at Rome, 
whose views have great weight in the scientific world, holds 
a different theory. He comes to the conclusion that the 
solar activity has increased since 1882. He reaches this 
result by comparing his data collected in 1883 with those 
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of the preceding year. Although the relative difference in 
the number of spots was very small, the number of groups 
in 1883 was much greater, and the extension of the spots 
was truly extraordinary, being double that of 1882. This 
was especially the case in the last quarter of 1883; his more 
recent observations show that the great activity has con- 
tinued during January and February of the. present year. 
Therefore, M. Tachini asserts that the maximum of spots 
has not yet been reached. 

When skilled observers differ widely, it is safe to conclude 
that very little is known about the sun. The existence of 
the sunspot period may be considered as established ; but 
its exact extent and its cause are as yet unknown, and so is 
its connection with terrestrial phenomena. Auroras and 
magnetic disturbances are subject to a period nearly corre- 
sponding to that of sun spots, and seem to be bound with 
them by some inexplicable tie, for they are most frequent 
when suu spots are most numerous. Whether the 
solar activity is the cause of the earthquakes, volcanic 
eruptions, cyclones, tornadoes, and the disturbances that 
follow in their train is a problem yet unsolved. The sun 
hides his secrets from mortal ken ; we do not even know 
his exact distance or diameter, nor can we expect in the 
present attainments of science to find out the cause of the 
spots with which the sun's fair face has been pitted and 
marred for several years. Observation is the only key to 
reveal the mystery. This great power is in full and con- 
tinuous action. 

Many astronomers devote their lives to the study of the 
sun's face and his surroundings. Not a day escapes, when 
the sun shows his smiling face, that the smallest mote on 
his surface is not carefully noted, not a spot escapes the 
eager eye of unwearied observers. Some day when least 
expected the reward of the persevering workers will be 
won. The duty and privilege of the present generation, 
and of generations to come, are to labor and to wait. 
Meantime, if sunspots are the cause of the recent frightful 
agitations of the earth's crust and her atmospheric commo- 
tions, it is devoutly to be hoped that the period will speedily 
reach its maximum— if that event has not already occurred 
— and that the great luminary will subside into quiescence. 



homes, have been greatly increased through the changes 



California on the Patent Lints. 

The influential citizens of California hold no uncertain 
opinions concerning the patent laws. Here is the memorial 
of the Manufacturers' Association, lately presented to the 
Senate by Senator Farley, read, and referred to Committee 
on Patents: 
To our honorable Senators and Representatives from California 

in the Congress of the United States: 

The Manufacturers' Association of California respectfully 
address you this memorial in relation to the present situa- 
tion regarding patents for inventions, and earnestly invoke 
ycur active opposition to such bills as have been or here- 
after may be introduced into either branch of the national 
Congress hostile to the progress of science and the useful 
arts by limiting the just protection to their respective dis- 
coveries and appliances. 

It is with surprise and fear that we have recently learned 
of bills greatly impairing if not practically destroying the 
rights heretofore conferred upon inventors having been 
favorably considered by the House of Representatives, and 
we view with anxiety the action of the honorable Senate 
upon them, and with alarm the consequences which may 
follow their enactment. 

We consider the proposed changes radical and unjust, and 
liable to seriously injure many and great existing interests, 
and prevent completion of numerous prospective enter- 
prises by withdrawal of capital and confidence, and raising 
perilous obstacles to our country's inventive, industrial, and 
manufacturing progress. 

We therefore earnestly and most respectfully protest 
against the proposed changes and all similar provisions 
which abridge the usefulness of the Patent Office Depart- 
ment or impair the protection heretofore afforded. 

In presenting this request and protest we beg to remind 
you of some great facts of history which are a part of the 
common knowledge of the world, namely: 

That the general advance of each civilized nation in 
knowledge and intelligence, in enjoyment of increased com- 
forts and luxuries, and accumulation of wealth has been 
greatest where inventors are best protected, and that this 
advance is chiefly due to their discoveries and productions. 

That the patent laws do not nor have they ever given the 
inventor anything beyond an exclusive right for limited 
time to use or sell that which he had himself created ; for 
this reason the country has lost nothing nor can it lose any- 
thing by continuing the patent laws, as wisely provided for 
in the Constitution of the United States, in all their force 
and integrity. 

That ihe great inventions and useful discoveries made by 
inventors in the United States have constituted an advance 
highway on which our country marches, a proud leader of 
the nations of the world in all that makes a people intelli- 
gent, comfortable, rich, happy, and independent. 

That under the incentive and protection afforded to in- 
ventors by our patent laws, inventions and improvements 
have multiplied rapidly, furnishing easier and cheaper 
methods for agriculture, manufacturing, mining, transpor- 
tation, and travel. 

That the hours of daily labor have been reduced, while 
the means of livelihood, with enlarged comfort in our 



these inventions have wrought. 

The benefits derived by the country from inventive genius 
and mechanic skill are so immeasurably greater than in- 
ventors have gained from the people that comparison 
ceases. 

Referring to these general truths, we send you this me- 
morial protesting against, the threatened action inimical to 
the patent laws, and earnestly soliciting your hearty efforts 
toward continuing the wise policy which has added so much 
toward the expansion, prosperity, strength, and glory of 
our nation, and respectfully express our desire that you 
will exercise your influence to preserve the body and intent 
of our patent system, and that all changes be confined to 
details for correction of abuses and to make it more effec- 
tive. Respectfully yours, 

The Manufacturers' Association of California — A. S. 
Hallidie, President, Irving M. Scott, Vice-President, N. 
W. Spaulding, Treasurer, Geo. C. Hickox, Secretary, W. 
T. Garratt, Arpad Haraszthy, Isaac Hecht, Alanson H. 
Phelps, A. L. Tubbs, Wm. Harney, S. P. Taylor, David 
Kerr, Directors. 



How Western People Regard the Patent Laws. 

It was alleged by the supporters of the hostile patent bills 
in Congress that a general feeling existed in the Western 
States adverse to the patent laws, on account of which said 
laws ought to be repealed or radically changed to meet the 
popular desires. The allegation was founded in error. The 
great mass of Western people know that their wealth and 
prosperity is rapidly augmented by the introduction of new 
industries, and they are heartily in favor of the patent laws 
because they exercise such a powerful influence in providing 
important and profitable manufactures. 

As an example of the real sentiment of the people of such 
States as Illinois, we give an extract of a petition lately pre- 
sented in the Senate by Senator Logan, which he said had 
so many signatures that it made a great roll eighty feet long. 

To the Senate and Souse of Representatives in Congress as- 



The undersigned, inventors, manufacturers, and citizens 
of Chicago and vicinity, respectfully petition our honorable 
Senators and Representatives to oppose by all legitimate 
means the pending legislation in Congress hostile to the pro- 
gress of American invention. 

This petition is circulated in accordance with the follow- 
ing resolutions, unanimously adopted at a meeting of the 
citizens of Chicago and vicinity, held in this city March 24, 
1884. 

The resolutions referred to are as follows: 

We, as the representative inventors and manufacturers of 
Chicago, having in view the object and scope of our patent 
law as now embodied in the statutes of this country and con- 
strued by the decisions of the courts, and believing all pro- 
posed legislation upon the subject of letters patent now be- 
fore Congress to be vicious in its end and purpose, and de- 
structive to the rights of all inventors or manufacturers un- 
der letters patent; and having in view especially section 2 of 
an act recently passed in the House of Representatives under 
suspension of the rules and referred to the Committee on 
Patents of the Senate, and the same having been reported 
back to the Senate unanimously that it pass, as follows: 

Section 2 of the act : "That when in any case the use com- 
plained of was an article or device made by the defendant, 
or his agent, or employe, for his own use and benefit, and 
not in the manufacture of an article for sale, the measure of 
recovery shall be a license fee. If in any such case a license 
fee shall not have been established under the patent or 
patents sued on, then in any action at law the jury, and in 
any action in equity the court, shall ascertain what, under 
all the circumstances of the case, would be a reasonable 
license fee: Provided, however, That this section shall not 
apply to machinery held for sale or used for manufactur- 
ing purposes." Now, therefore, 

Be it resolved, That under the emergency existing for im- 
mediate action, we hereby express our condemnation and 
disapproval of the above act, principally for the reasons that 
it destroys all vested rights of inventors and owners of pa- 
tents in their property, or of using the same in any instance 
for their own protection, and is, in fact, a license and an 
invitation to all pirates and violators of patent property to 
appropriate the inventions of others, leaving to the inventors 
and owners of patents only the bare possibility of collect- 
ing an uncertain sum to be determined by the uncertainties 
of a jury or judge at the termination of a necessarily tedi- 
ous and expensive litigation; and 

Be it further resolved. For the above and other cogent rea- 
sons, that there be expressed by petition that the above act, 
and all other acts now pending of an analogous character, 
are destructive to the rights of inventors and detrimental in 
the highest degree to constitutional and guaranteed rights of 
inventors in the progress of science and the useful arts; 
also 

Be it resolved, That a copy of these resolutions be for- 
warded immediately to the Representatives and Senators, to 
be acted upon at once in the spirit of these resolutions; and 
that petitions be at once circulated among the inventors and 
manufacturers and all citizens, that they may express their 
protest against such unjustand class legislation; andthatno 
further Congressional action be taken upon the above act 
until the will of the people is thus expressed by petition. 

Be it resolved, That we have an entire confidence in the 
high honor, justice, and ability of our Representatives and 



Senators, and believe that the above designated and all anal- 
ogous legislative action has been sprung upon them by de- 
signing men, having in view the supposed grievances of the 
few, without regard to or due consideration of the great in- 
terests and principles involved in the issue. 
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The Pulley Side of Belts. 

There are some questions in practical mechanics that never 
appear to receive a final and authoritative solution under 
whatever tests. To this class belongs the question : Which 
side of a leather belt shall run on the pulley face? In some 
establishments both ways are practiced, and it would seem 
that under these circumstances, so nearly uniform, the mat- 
ter might be at last decided. But the foreman or superin- 
tendent who prefers the flesh side to the pulley face holds 
that his belts last longer than those run by the other fore- 
man in another part of the establishment, who '■ turns his 
belts inside out." Of course prejudice has much to do in 
these cases, and probably prevents a fair conclusion. 

A writer in a recent number of the Jour, of Railway Ap- 
pliances says: " I advocate running the flesh side to the pul- 
ley, for the following reasons: Leather is fibrous, and curi- 
ously constructed, as revealed under a microscope, in the 
form of a triangle, the tender part, or grain, representing the 
top part of the triangle, being very fine and delicate, whereas 
the flesh part, or bottom of the triangle, has a coarser and 
thicker fiber, and if it is properly skived will be just as 
smooth as the grain, although a great deal tougher, and will, 
therefore, stand more wear and friction. If you will notice 
belts that have run grain to the pulley for any length of time, 
you will find the grain cracked, and you wonder why. It 
is because you have subjected the teuderest part of the 
hide to the hardest usage; the friction has burned the grain, 
the burning brittled and hardened it; you can never re- 
store it. If you let the flesh part do the work, the grain side 
being elastic, it will bind the coarser fibrous parts and keep 
them together." 

The principal proprietor of one of the oldest and most ex- 
tensive manufactories of leather belting in the country re- 
cently declared himself as positively and unequivocally in 
favor of running the flesh side to the pulley, as the result of 
more than thirty years' observation, and he offered, among 
other reasons, the quaint one that the belt run thus was in 
the natural position of the. hide. Per contra, the superin- 
tendent of a large establishment, where heavy machine tools 
are built, runs all his belts grain side to the pulley faces, 
claiming a much longer life to the belts and a closer contact 
between belt and pulley face. In his case, however, all the 
pulleys are of turned and finished iron. 

And it is possible that all these disagreements on this 
question may arise from the differences in the materials of 
the pulley faces. 

Wooden faced pulleys are coming into use again, particu- 
larly for pulleys above twenty-four inches diameter, and 
leather faced pulleys are very common. It is undeniable 
that there is a difference in the holding force of these differ- 
ing faces, as there is in their materials. 



The Safest Part of a Car. 

A party of merchant travelers in a passenger coach were 
talking over their traveling experience and the danger of ac- 
cidents, and finally the question arose as to the safest part of 
the car. Failing to settle the question among themselves, 
they called upon the conductor, and one of them said to 
him: "Conductor, we have been discussing the matter of 
the safest part of the car, and want to know your opinion.'' 
"Want to know the safest, eb ?" replied the conductor. 
" Yes, that's it." "Well," replied the conductor, borrowing 
a chew of tobacco, and looking disappointed because he 
didn't get a cigar, "I've been on the road for 15 years, and 
I have been turned over embankments, busted up in tun- 
nels, dumped off bridges, telescoped in collisions, blown off 
the track by cyclones, run into open switches, and had other 
pleasant incidental divertisements of kindred nature, and I 
should say, gentlemen, the safest part of the car was that part 
which happened to be in the shop for repairs at the time of 
the accident." 

« m » 

An Unexplored Table Land. 

According to Mr. Im Thurn, whose travels in British 
Guiana have recently been published, there is in the far west 
of that country, oc over the Brazilian boundary, where the 
savanna itself rises 5,000 feet above the sea, a flat table 
land, the edges of which are more or les3 perpendicular 
cliffs 2,000 feet high. No traveler has ever been round it, 
so that it may be accessible from the other side, and there is 
a way, as yet untried, which Mr. Im Thurn believes may 
prove practicable. The summit of this plateau of Roraima 
seems to be forest covered, and enough is known of the 
fauna and flora of the district to make it certain that a 
naturalist would find himself well rewarded for the ascent. 
There are traditions of strange isolated tribes that live in 
this inaccessible region. 

< < t > » 

Gratifying Admission. 

A gentleman writing from London respecting patent mat- 
ters, states that he has read the Scientific American for 
the last twenty years, and that he hails with delight the 
time wheneachpaper arrives. "I may," he adds," state that 
the success of my life has been mainly due to the hints, 
ideas, and suggestions that I have gathered from the 
columns of the Scientifc American." 
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IMPROVED BREAST DRILL. 

The drill stock, A, is provided with arms, C B, on the 
side opposite the crank gear, D, which drives the spindle of 
the chuck. A strong bar, F, slides in one arm, and its upper 
end, which is screw threaded, fits in a feed- nut, G, in the 
other arm. On one end of the nut is a toothed wheel that 
gears with a beveled pinion attached to a thumb bit fitted 
on a stud projecting from the end of the bracket; by turn- 
ing the thumb bit the bar canbedrawn along the drill chuck, 
E. The lower eud of the bar carries a bracket, N, that 
serves for a work table, the work being placed on it and 
forced against the drill by the feed nut, which is turned by 
the left hand of the operator, who turns the crank gear with 
the right hand. 

When the piece of work is large and heavy, the drill may 




HARDISTY'S IMPROVED BREAST DRILL. 

be clamped to it by bars, as clearly shown in Fig. 2, or a 
vise may be secured to the bracket, N, as in Fig. 3, for 
holding the work by that means. This bracket is fitted to 
the bar with a binding screw so as to be shifted according 
to the size of the piece to be drilled. The baris fitted paral- 
lel to the stock, so that the bore will be true when the work 
is placed squarely on the face of the bracket. 

This invention has been patented by Mr. J. F. Hardisty, 
of St. Joseph, Mo. 



New Bone Bleaching Process. 

Various chemicals have been used for the purpose of 
bleaching bones, such as sulphurous acid, chloride of lime, 
and latterly peroxide of hydrogen; but according to exper- 
iments made at the Bavarian Museum of Arts, a very 
simple and effective method has been discovered, which is 
said to impart to bones thus treated almost the same ap- 
pearance as ivory. After digesting the bones with ether or 
benzine, to remove the fat, they are thoroughly dried and 
immersed iu a solution of phosphorous acid in water con- 
taining 1 per cent of phosphoric anhydride. After a few 
hoiKS they are removed from the solution, washed in water, 
and dried, when they will appear as indicated above. 



NOVEL DOOR CHECK. 

The door catch herewith shown automatically engages 
with the door to hold it open, and can be readily released 
by a slight pressure with the foot. An ornamental box or 
case is secured at its back to the base board of the room in 
such a position that the device will come within range of 
either the bottom or upright edge of the door. A book 
catch, having its rear portion serrated so as to engage with 
a carrier similarly constructed — shown iu the sectional 




I Properties of Brass. 

The most important properties of brass compared with 
copper are the following: The color of brass is much 
brighter, and more approaching to that of gold; it is more 
fusible than copper, less subject to rust and to be acted 
upon by the vast variety of substances which corrode cop- 
per with so much ease; and it is equally malleable when 
cold, and more extensible than either copper or iron, and 
hence is well fitted for fine wire. Brass, however, is only 
malleable when cold. Hammering is found to give a mag- 
netic quality to brass, and this circumstance makes it 
necessary to employ unhammered brass for compass boxes 
and similar apparatus. 

The expansion of brass has been very accurately deter- 
mined, as this metal is most commonly used for mathemati- 
cal and astronomical instruments, where the utmost pre- 
cision is required. Mr. Smeaton found that 12 inches in 
length of cast brass, at 32°, expanded by 180° of heat (or the 
interval from freezing to boiling water) 0'0225 part of an 
inch. 

Brass wire under the same circumstances expanded 232 
parts; an alloy of 16 of brass with 1 of tin expanded 
229 parts. The expansion of hammered copper is only 204 
such parts, but that of zinc is 253, so that brass holds a 
middle place in this respect between its two component 
metals. 

Most of the zinc readily burns off from brass when kept 
melted in a strong heat with free access of air. When the 
heat is equal to that of melted copper, the zinc takes fire 
and slowly burns away. At last, little else but copper re- 
mains, but still united with a small portion of zinc, which 
no further continuance of the fire will entirely separate- 
Some kinds of very fine brass are said not to be made by 
cementation, but by a more speedy and direct union of 
copper and zinc, care being taken to prevent the access of 
air to the materials while in fusion. Very flue brass may 
also be made by mixing together the oxides of copper and 
zinc and reducing them with a carbonaceous flux. Sage 
gives the following experiment to this purpose: Mix to- 
gether 50 grains of the oxide of copper, remaining after the 
distillation of verdigris (which is very pure), with 100 grains 
of lapis calaminaris, 400 grains of black flux, and 30 grains 
of charcoal powder; melt the mixture in a crucible till the 
blue flame is seen no longer round the lid of the crucible, 
and when cold a fine button of brass is found beneath the 
scoria, weighing a sixth more than the copper alone, obtain- 
' able from its oxide in the same way, but without the cala- 
mine. This brass has a very fine color, like gold. 

On this experiment M. Sage observes that there appears 
to be a point of mutual saturation between the two metals, 
which is when the copper retains one-sixth of zinc, and this 
portion it will retain however long it is heated, provided 
the surface of the melted metal be covered to protect the 
zinc from the action of the air; but if the brass cod tains a 
greater proportion of zinc, precisely this excess will escape, 
even in covered vessels, and will burn when it comes out to 
the air. 

The same chemist also observes that the color is the 
finest at the above proportion. These experiments seem 
to require further confirmation, but we may reckon that to 
be the most perfect brass which is composed of about 14 '28 
per cent of zinc and 85-72 of copper, and which is not liable 
to any alteration in its constituent parts by successive or 
long continued fusions, provided the access of air be pre- 
vented. 

Analysis shows a vast variety in the proportions of the 
different species of brass used in commerce. In general the 
extremes of the highest and lowest proportions of zinc are 
from 12 to 25 per cent of the brass. Even with so much as 
25 per cent of zinc, brass, if well manufactured, is perfectly 
malleable, though zinc itself scarcely yields to the hammer. 
M. Dize analyzed a specimen of remarkably fine brass made 
at Geneva, for the purpose of escapement wheels and the 
nicer parts of watch making, the perfect bars of which bear 
a very high price. This metal unites great beauty of color 
to a very superior degree of ductility. It was found to con- 
sist of 75 of copper with 25 of zinc, and probably, too, the 
copper was Swedish, or sorne of the finer sorts. The com- 
mon brass of Paris seems to contain about 13 per cent of 
zinc, the English probably more. 

Brass is applicable to an infinite variety of purposes, is 
easily wrought by casting and hammering, and by the 
lathe, its wire is eminently useful, and it takes a high and 
very beautiful polish. The appearance of brass is given to 
other metals, by washing them with a yellow lacquer or 
varnish, a substitution often very much to the detriment of 
the manufactured article. — Olassware Reporter. 



RALL'S DOOR CHECK. 

drawing, Fig. 2— projects from the casing. The catch and 
carrier are held in engagement by a screw passing through 
a slot, in the shank of the catch, to provide for the adjust- 
mentof the catch to suit doors of different thicknesses. A 
spring keeps the catch in contact with the door. Projecting 
from the front of the' case is a stop made of some elastic sub- 
stance which prevents the knob of the door from striking 
the wall. 

This invention has been patented by Messrs. L., G. and E. 
Rail, and additional particulars may be obtained from M. 
Lehmann and Rail Bros., of Glasgow, Mo. 



A Preventive of Stopped Ascension Pipes. 

The manager of the gas works at Deventer, Holland, has 
adopted, for preventing stoppages in his ascension pipes, an 
exceedingly simple arrangement, which is described in the 
Organe Indusiriel de VEdairage. The system consists in the 
insertion io the mouthpiece end of the retort, immediately 
after charging, of a sheet of iron fitting the retort as closely 
as possible. This piece of sheet iron has in the middle a 
hole equal.in area to the ascension pipe. The tarry vapors, 
heavy oils, and carbon dust are for the greater part arrested 
by this plate, and are thereby prevented from rising a few 
feet higher, and condensing on the interior surface of the 
ascension pipe. The office of the plate is simply to arrest 
as far as possible the matters that in the ordinary way settle 
at the lower end of the ascension pipe. 



FOLDING STEP LADDER. 

The invention shown in the annexed cut was recently pa- 
tented by Mr. George A. Sommer, of 265 Greene Avenue, 
Brooklyn, N. Y. The side boards, steps, landing, and stand- 
ard are of the usual form, except that the side bars of the latter 
are pivoted to the side boards near the landing. To the upper 
ends of these bars are pivoted the ends of side rails, whose 
lower ends are pivoted to links joined to the side boards 
near their lower ends. When the standard is closed against 
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SOMMER'S FOLDING STEP LADDER. 

the back of the ladder, the rails are folded down along the 
side boards; when the lower part of the standard is moved 
away from the ladder, the rails are extended along the front 
so as-to assist a person to ascend and descend the ladder. 
The rear edges of the side boards are provided with notched 
braces that prevent the standard from being swung out too 
far and that hold the ladder in open position for use. The 
braces come into position automatically, requiring no atten- 
tion on the part of the one using the ladder. 



AN IMPROVED TOOL HANDLE. 

The annexed engravings show a useful improvement that 
can be applied to the handles of many kinds of tools, and 
for which letters patent were recently granted to Mr. John 
A. King, of 2,015 Chestnut Street, St. Louis, Mo. The wood- 
en portion of the handle is provided with a metal cap secured 
in position in any suitable manner. In the construction 
shown in Fig. 2, the cap has a recess for receiving a projec- 
tion on the wooden portion of the handle; it is held on by a 
screw, and is steadied by pins entering the wood. In Figs. 
3 and 4 the screw is made a part of the cap, and turning is 
prevented by a thin lug on the cap entering a recess in 
the wood, and being held in place by a screw. The handle 
may be made with flattened sides as shown in Fig. 1, or with 
a globular end as in Fig. 5, the form being governed by the 
work to be done with the tool. 

This plan not only increases the durability of the tool by 
strengthening that part which is subjected to rough usage, 
but permits the tool to be used for purposes for which it 
would not otherwise be adapted. Inordinary work the start- 
ing of a screw takes time; the change from the screw driv- 
er to the hammer and back again having to be gone through 
with before the turning is begun. In this case all the time 
consumed is in the turning of the tool end for end, as indi- 
cated in Fig. 5. The metal cap perfectly protects the wooden 
handle. 




KING'S IMPROVED TOOL HANDLE. 

The various applications of this improvement will be 

readily perceived by those who have felt the want of such a 

device. 

* < • 1 » 

Salting Walks. — The best way, says a correspondent, 
to apply salt to paths, to destroy weeds, is as follows: Boil 
the salt in water, 1 pound to 1 gallon, and apply tbe mix- 
ture boiling hot with a watering pot that has a spreading 
rose; this will keep weeds and worms away for two or three 
years. Put 1 pound to the square yard the first year; 
afterward a weaker solution may be applied when required. 
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Flexible Photographic Plates. 

Photographers, both amateur and professional, have long 
wanted some thoroughly efficient substitute for glass as a 
support for dry plate films, and a few attempts have been 
made to supply the want with more or less of success. The 
following method has been recently patented in this coun- 
try on behalf of Messrs. Fickeissen and Becker, of Villin- 
gen, Baden. The plates or surfaces can be prepared from 
paper, cloth, or other suitable fabric or material, but by pre- 
ference from white paper containing very little size and not 
much grain. This paper is first extended on a frame or 
other arrangement, according to the size of the plate or sur- 
face whish is desired. After it is dry the surface is covered 
in any convenient manner with a fine varnish or composi- 
tion, such as copal varnish, for the purpose of rendering the 
fabric transparent; it is then dried, and after it is quite dry 
the surface is rendered smooth by the application of pow- 
dered pumice stone or other suitable material, or it may be 
smoothed by suitable machinery. 

This process of smoothing may be repeated, if necessary, 
two or three times until the surface or plate is smooth or 
transparent. The surface so prepared is then covered on 
one or both sides with a solution of gelatine, isinglass, or 
other substance possessing similar properties, and allowed 
to dry. The surface so prepared may, if desired, be further 
treated with a preparation of ox gall from which the fatty 
matter has been extracted by acetate of alumina or similar 
acting agents, which will precipitate the fat of the gall, the 
resulting preparation being then passed through a filter, 
whereby a clear solution will be obtained with which the plate 
or surface may be covered, so as to secure the safe reception 
of the emulsion for photographic or other use. Instead of 
ox gall, any similarly acting substance or material may be 
used. 

The plates or sheets prepared as above may be used with 
great advantage in reproducing photographs from nature in 
lines or stipples for calico and other printing, as the stipples 
or lines can be printed first on the material before it is made 
transparent. Any photographic design or drawing can be 
put on the transparent surface in the usual way, and by using 
the film as a negative or positive in photographing from na- 
ture or from a drawing, half tones will be reproduced in 
lines and stipples available for any kind of printing. As 
these plates or sheets are waterproof, they can also be used as 
surfaces upon which can be printed or produced allkinds of 
ornamental and useful work. 



IMPROVED FURNACE GRATE. 
The accompanying illustrations represent a new and effec- 
tive method of removing the refuse — ashes, clinkers, slate, 
and all foreign and incombustible matter— from the fire 
chambers under boilers, forges, furnaces, etc. This inven- 
tion has been patented by Col. J. A. Price, of Scran ton, Pa., 
and is a direct result of an intimate acquaintance with the' 
problem in all its aspects, and of long continued study of 
the mechanical details. The grate insures complete com- 
bustion by reason of an absolutely clean fire bed, and reduces 
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Porpoise Fishing on the Atlantic Coast. 

The Public Ledger states the result of the first effort this 
season to entrap porpoises off the coast of North Carolina. 
It resulted in the capture of 75 fat porpoises, which were 
taken to Philadelphia to be "tried out." The estimated 




away with the labor of the engineer or fireman. The fire 
can be effectively cleaned without opening the door; steam 
will not run down during the operation, and the boilers will 
not suffer in consequence of the expansion aud contraction 
caused by the frequent opening of the doors. ' This fact 
will be appreciated by locomotive engineers. A light or 
thin fire bed, free from clinker bridging, can always be 
maintained. Culm, coal waste, or dust can be taken direct 
from the deposit aud used, no preparation being needed. 



s^ 



1. Leather grate. The shoulder on the cutting arm constitutes the 



PRICE'S IMPROVED FURNACE GRATE. 

the waste arising from unconsumed fuel to a minimum, be- 
side saving both time and labor in cleaning. 

The grate consists of tubular shafts connected by gearing, 
and having mounted thereon a series of cutting fire arms or 
bars which operate in pairs wheu the grate is constructed as 
shown in Fig. 5, and together when made as in Fig. 1. The 
action is positive, and any foreign substance lying upon the 
grate is cut up and discharged. The cutting arms are 
slipped upon the tube, which is either ribbed or grooved to 
meet a corresponding groove or rib in the cutting arm, thus 
fastening all into a rigid mass capable of making a cut of 
any length up to ten or twelve feet. Fig. 2 represents cross 
I bars, whose ends rest upon the sides, which serve as car- 
weight of the catch is 45,000 pounds; from which Capt. John ' riers. Fig. 6 shows the form of cross bars used when the 

A. Cook, superintendent of the company, roughly calculates | cutting arms are arranged in pairs; the same figure shows 

will be procured 1,000 gallons of oil, 3,750 pounds of i the dividing bars, which divide each pair of arms and which 

leather, and 15 tons of phosphate. The hide will make a are supported by lug,s upon the sides of the cross bars. Fig. 

leather pronounced equal to the best French calf skin, and i 3 is a vertical cross section, and Fig. 4 a plan view of the 

the oil is said to be superior to sperm oi 

from this source has been made in 

small quantities for some years in Eng- 
land and Germany; it is fine and strong, 

and makes the best shoe laces. 
The fishing, it is said, will be continued, but 

as the weather is getting warm it is probable 

that the next catch will be "tried out" at 

an establishment on the coast. It is intended 

to fish in Chesapeake Bay, and about June 1 

operations will commence at Cape May, and 

continue during the summer. The net used 

is something like what is known as a " fyke " 

net, and is, with the wings, a mile long. 

The bag into which the fish are inveigled is 

60 feet wide, 24 feet deep, and 120 feet long. 

The 75 fish were caught in two hauls, the 

first bringing in 39, both hauls being made in 

one day. 

■ mt * i « - 

Water from Eucalyptus Roots. 

In many parts of Australia, where water 
is scarce, the natives formerly procured it 
from the roots of the eucalyptus and a few 
other trees. The tree most preferred throws 
out numerous lateral roots, which lie at a 
depth of from six to twelve inches below the 
surface. 

According to a writer in the Proc. Linn. 
Soc. of New South "Wales (vol. viii. , 1883), 
the native having ascertained, by means 
of prodding with a pointed stick or spear, 
the position of some of the roots, " re- 
moves the superincumbent soil with his 
wooden shovel for twenty or thirty feet, and cutting the 
root off at each end lifts it out of the trench and cuts it up 
into lengths of about eighteen inches or two feet, knocks 
off the bark, and stands the several portions on end in some 
receptacle to contain the water. ... As soon as these 
pieces are placed on end, the water commences to drip, and 
when the whole of the root or roots are cut up and placed 
on end, the native, beginning at the first placed, puts the 
end in his mouth and by a vigorous puff expels the re- 
maining water. . . . The water is beautifully clear, 
cool, and free from any unpleasant taste or smell. "—J. F. J., 
Amer. Nat. 
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What the Elevator Has Done. 

The marvelous advance in the construction of business 
and residence dwellings in New York and other large capi- 
tals of the world is clearly due to the use of the elevator. 
The substitution of steam for human strength in lifting peo- 
ple from the ground to the upper floors of structures has 
radically changed not only the appearance of the streets, but 
our methods of living and doing business. Fifteen years 
ago these great business and apartment edifices were un- 
known. The possibilities of the elevator were only then be- 
ginning to be understood. But what a change has occurred 
in our leading business streets ! Without the elevator we 
would have been deprived of every striking struclure in 
New York. There would have been no Equitable, Mutual 
Life, Mills, Western Union, Temple Court, Morse, Field, 
Boreel, or Tribune building, and then there are literally 
hundreds of apartment houses which would not have been 
erected had it not been for this very simple means of " get- 
ting up stairs." 

Of course high buildings have their disadvantages. They 
imperil human life, if not incombustible. They exclude light 
and air from neighboring houses, and then they are mani- 
festly out of place on narrow streets. But notwithstanding 
these drawbacks, the building of these great establishments 
will be continued. The average builder and householder is 
opposed to them, and cordially seconds the bill now before 
the Legislature to put a stop to their construction. They 
are, however, so comfortable, convenient, and profitable that 
no law can stand, even if enacted, limiting their height. 
New York is designed to become a city of monster buildings, 
and no legislation will avail against the inevitable. 

The public, however, has a right to demand that these 
high structures shall be fireproof, and that there shall be 
ground or courts about them, so that they cannot interfere 
with neighboring property. The rule should be, at least 40 
per cent of vacant space wherever a high building is erected. 
The limit now demanded by law is too small. Life and 
property should be protected, but beyond that there should 
be no interference with capitalists who wish to invest in this 
latest outcome of business and domestic architecture. — Real 
Estate Record. 
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spacing of the bars, which may be larger for coarse and finer 
for small fuel, and so on down to culm, or coal waste. 

The tubular shafts are open at each end, and the natural 
passage of the cold air from the outside to the high tempera- 
ture of the inside, into which they discharge under the burn- 
ing surface, serves to preserve them from the action of the 
fire; they are further protected by the cutting arms slipped 
upon them. These tubes can be converted into water bars 
by the use of socket joints without interfering with the 
action of the grate in the least. A simple lever turns one 
pair or all, or an adjustable clutch can be arranged to con- 
nect with some moving part of the engine, thereby doing 



How to Prevent an Epidemic of Small Pox. 

The metropolis is again threatened with an epidemic of 
small pox. The disease, which broke out some weeks ago 
in the northeastern district, is now prevalent in Hackney 
and one or two adjoining parishes, and the 
number of cases under treatment in the Asy- 
lum Board Hospitals has risen from 150 in the 
middle of March to 273 on April 7. The fre- 
quent occurrence of outbreaks of small pox 
in London, and the great expense entailed by 
treating and isolating the cases in hospitals, 
make us ask the question: Can an epidemic of 
small pox be prevented? It is a well known 
fact that a very large proportion (75 per cent 
being the average) of those nowadays attack- 
ed with small pox have been vaccinated in in- 
fancy, but that after a time the protection 
against small pox afforded by vaccination 
seems to die out. 

"We have before us statistics of 17,756 cases 
of vaccinated small pox cases of all ages, 
treated in the London hospitals from 1871 to 
1881. Of these 15,903, or 90 per cent, were 
over 10 years of age, while only 10 per cent 
were under 10 years. This shows in a suffi- 
ciently definite manner that, of the vaccinat- 
ed population, children under 10 years are 
very little liable to small pox, and that the in- 
cidence of small pox is in those who have 
passed the age of childhood, and are entering 
on or have reached adult life. To afford pro- 
tection against small pox to adults in the same 
measure as we now do to children by vacci- 
nation in infancy, is clearly the only effective 
means (apart from isolation in hospital or at 
home) of preventing epidemics of small pox; 
and, to effect this, a second vaccination should 
be performed soon before or at the age of puberty. We 
have frequently instanced the experience of small pox hos- 
pitals, where the staff there employed are revaccinated, to 
show the complete immunity from small pox enjoyed after 
revaccination by those engaged in nursing the sick. If the 
public would protect itself against small pox in the same 
way that officials of small pox hospitals do, this loathsome 
and dangerous disease would never assume the proportions 
we have been accustomed to see during the past fifteen 
years. To prevent an epidemic of small pox, we unhesitat- 
ingly say that the only effective measure is revaccination, 
—British Medical Journal. 
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NEW BUILDINGS OF PROMINENCE IN NEW YOEK 
CITY. 

[see frontispiece.] 

If, as it has been said, the progress of a nation is written 
in its architecture, most assuredly a glance around our own 
city will show a degree of progress within the last five 
years unrivaled by almost any city in the world; a view 
then of some of its structures will not be uninteresting to 
our readers. It will also reveal several facts in regard to 
the increasing value of real estate, and a corresponding 
change in the methods of erection. 

To the outsider, who should visit our city to-day after 
an absence of five years, the tremendous size and height of 
many recent buildings would be a surprise, and a ride on the 
elevated railroad from the Battery to 159th Street, on the 
west side, would convince him of the truth of our first state- 
ment in regard to the progress and, we may say also, the 
prosperity of the city. 

In the vicinity of Central Park, and most beautifully situ- 
ated, are two buildings that from their excessive size and 
height force themselves upon the view from almost any 
point north of 59th Street. The style of the two buildings 
is in marked contrast, and forms an interesting study of that 
comparatively new class of building with us, the apartment 
flats. 

The Dakota flats, 8th Avenue between 72d and 73d Streets, 



buildings form a most interesting group, and their location 
cannot be excelled in the city of New York. 

In the center of the activity of Twenty-third Street is the 
little building known as the Eden Musee, in the style of the 
French Renaissance, that has attracted considerable atten- 
tion during its erection. It is from the pencil of Mr. Fern- 
bach, who, however, did not live to see it completed, and it 
is one of the very few buildings of its style in New York, 
although common to almost every avenue in Paris. It is 
but two stories with attic in the steep roof, and consists of 
five sections, divided by pilasters on the first story, small 
caryatides on the second story, and is rather overloaded with 
detail and ornamentation. Over the central bay is a polished 
Tennessee marble slab with tbe name in gilt, and capped 
by a curved pediment, while the two side sections have 
three small windows over the entrances and a pediment 
dormer above. A rather slight bronze grill ornaments the 
central section on the first story, and it is supposable that 
the doors are at present temporary only, as they do not in 
any way harmonize with the building; rather detract from 
the general appearance by their cheapness. 

Another jaunt toward the Battery brings us to the busiest 
portion of the city, where we find a magnificent structure 
on Nassau Street now nearly completed, and the property 
of the Mutual Life Insurance Co. Mr. Clinton has here 
given New York a notable and worthy building, but has 
worked under the embarrassing condition of narrow and 
f rom the hand of Mr. Hardenberg, is a large nine story build- 1 cramped streets, so that much of its beauty is lost to the 



ing, in buff brick, with quoins, jambs, bays, and cornices in 
Ohio stone, the details being in the style of the Renaissance, 
and in plan consisting of a large central court wilb its sur- 
rounding buildings, the rooms being on a magnificent scale, 
and most sumptuously furnished. 

Each elevation shows three distinct features, the central 
one on 8th Avenue covered by a hipped roof, and that on 
72d Street by a gable, while the two flanking portions are 
also in each case covered by gables; and each in turn is con- 
nected by an arched balcony, most happily designed. Above 
the second story is an ornamental band with moulded belt 
course above, whose beauty, however, it must be said, is 
marred by being continually broken into by the arches of 
the windows. Above the sixth story is the cornice, in de- 
sign of the Chateau deBlois order, while above is the steep 
roof broken by numerous dormers and bay turrets. The 
entrance is on 72d Street, and although it runs through the 
two lower stories, and is profusely ornamented, from a criti- 
cal point of view its two arches interfere with each other, 
and detract in some degree from the dignity of a feature 
which so massive a building seems to demand. 

It is an axiom as old as the Greeks, that the true test of a 
building is to strip it of its ornamentation, and mark the re- 
sult of its mass. In this case most certainly the result 
would not be disappointing, for the several parts are simple 
in mass, possessed of a quiet dignity, and the disposition of 
the roofs well composed. We cannot help feeling, how- 
ever, that the color of the material detracts from this dignity 
in no small degree. 

This feeling is strengthened, too, as we walk down 8th 
Avenue, and approach tbe large group of buildings known 
as the Navarro flats, between 58th and 59th Streets and 7th 
Avenue, composed of red brick and trimmed with brown 
stone. The buildings are eight in number, are known as 
the Madrid, Cordova, Grenada, Valencia, Lisbon, Barce- 
lona, Saragossa, and Tolosa, occupy a plot 201 by 425 feet, 
and are the work of Messrs. Hubert & Piersson. As will be 
surmised from their names, the buildings are in the Moorish 
style of architecture, and are by far the most important of 
their class in the city. 

In plan they consist also of large central courts, which in 
this case are to be turned into gardens for the exclusive use 
of the occupants. By a duplex system of floors some of the 
flats are in two stories; all the rooms are open to the ex- 
terior light, and air, are large and numerous, and furnished 
with every possible luxury. A most pleasing and effective 
feature is tbe arched balconies on the third, fifth, and 
seventh stories, which, although they connect the buildings, 
yet leave them open on the side to light and air, besides 
giving them a spacious covered balcony, which we venture 
to predict will be a most welcome retreat in summer. From 
an exterior view, the corners are flanked by circular oriels, 
running from the pavement to tbe roof, a height of nine 
stories. 

The first and second story in each building is in rock face 
stone, with thin alternate tooled bands of the same material, 
a treat?nent that is most beautiful in effect; but it is ex- 
tremely doubtful if the change in the color of the stone in 
each building does not detract from the general appearance. 
Above the second story to the cornice is brick work, re- 
lieved by diaper work, and the whole surmounted by a low 
roof, very much broken up, and the most unsatisfactory 
part of the whole work. The glory of the Dakota is most 
certainly the faulty feature in the Navarro. 

The effect of the buildings will be best seen by standing 
at as great a distance as possible, and noting the very pic- 
turesque sky lines, which are emphasized by the chimneys 
and oriels with good effect. 

The two central buildings on Fifty-eighth and Fifty-ninth 
Streets, when completed, will form by far the finest group 
on either street, being most simple in form and detail, con- 
sisting of two simple and graceful columnated entrances, 
four flanking bays in iron work of Moorish design, and the 
central portions broken at regular intervals by window 
openings, giving an effect most quiet and restful. These 



eye. The building lakes in the whole square upon which 
the old post office stood, and the facade on Nassau Street is 
divided into three distinct bays, the central one breaking 
back a couple of feet, and occupied in part by the entrance 
porch. The first story and a half is built up with granite 
piers slightly rusticated, and gives an appearance of strength 
and solidity to the whole structure. Above, a light sand- 
stone is used, and the second order is formed by square 
pilasters of small height in proportion to their width, which 
support a cornice breaking around the whole building. 
Above this cornice starts the happiest feature of the build- 
ing, consisting of simple flat pilasters with carved capitals 
and arched heads, inclosing four stories in height. 

Still above the main cornice is another story, with orna- 
mented balustrade above, but entirely lost to view, owing 
to tbe tremendous height and the narrowness of the street. 
Perhaps the finest feature is the porch, running two stories 
in height, and consisting on the first story of square pilas- 
ters covered with Renaissance carving, and flanked by a col- 
umn in alternate courses of polished and fluted granite. 
Above are still other square shafts, with two polished gran- 
ite columns. It is perhaps the most magnificent porch in 
the city. Mr. Clinton has been criticised as building an ar- 
chitectural folly, because of the relation of the new build- 
ing to its surroundings. But this is evidently unfair, since, 
were any such rule followed out, our architecture would be- 
come a mere adaptation of a building to its surrounding 
buildings, be they high or low, good, bad, or indifferent, in- 
stead of standing on its own merit as an architectural work; 
and we may thank the architect in the present instance for 
ignoring just such absurd criticism, and placing on bis site 
a building that stands head and shoulders above its neigh- 
bors in reality as well as architectural worth. The drawing 
which we have made of the building;is taken from a litho- 
graph published by Root & Tinker, of this city. 

Battery Park has long been regarded as a most desirable 
location for a building of large proportions, and Mr. Post 
has recently placed upon one of its most important sites the 
building known as the Produce Exchange, a large building 
covering a whole square, and in brick and terra cotta. Un- 
like many of our large structures it is very simple in design, 
and a repetition of a single well designed feature. Tbe first 
story is broken by massive brick piers, inclosing an iron 
framed window of ornamented mullions and transoms, and 
supporting a heavy frieze and cornice, upon which starts 
the second order of pilasters, of brick, with noble round 
arches of. brick and terra cotta, the spandrels being filled 
with ornamented terra cotta panels, from which spring the 
heads of different animals in strong relief. Above these, 
inclosed between the frieze necking and the maincornice, is 
a row of nearly square windows, while above is an added 
story of arched windows, but giving one the impression of 
an afterthought or an addition. In the center of the facades 
are the triple entrances, with polished marble columns pro- 
jecting from the face of the building, and backed by massive 
arches. The huge tower is unseen from Broadway, but it 
forms a conspicuous landmark to tbe south, and can be seen 
far away at sea. 

As an example of the recent domestic architecture of our 
city, perhaps no buildings have attracted such general atten- 
tion as the Vanderbilt mansions on Fifth Avenue. By far the 
finest of them is the studied work of Mr. Hunt, on the cor- 
ner of 52d Street, and reminding one strongly of the old 
French chateaux in the departments of Indre-et-Loire. 
Could it have been surrounded' by trees, away from the whirl 
of Fifth Avenue, and its area filled with water, after the 
fashion of a moat, we should verily have had a small Cham- 
bord, a Chenonceaux, or an Azay-le-Rideau. The arched 
entrance is broad, highly ornamented, and surrounded by a 
balcony whose sides are enriched by most delicate carving. 
Above is a beautifully proportioned triple window, over 
which runs the cornice with its hipped roof and dormer. In 
the angle of the entrance is quartered a small circular stair- 
way, with profuse exterior ornamentation, and capped by a 
veritable " extinguisher top " roof. 



Best of all is the extreme simplicity of tbe main double 
windows, repeated in the three stories of the main building, 
and ending in a dormer of exquisite design. On the side 
are three bays, one a hanging oriel window, supported upon 
an enriched and moulded corbel, while the bay itself is 
broken by a triple window with carved pilasters and delicate 
carved panels above and below. Above the bays are two 
more large dormers of somewhat similar design as on the 
front. A noticeable feature in Mr. Hunt's design is the large 
amount of honest, unbroken wall surface, which gives the 
building breadth and character, notwithstandingtheunusual 
amount of enrichment, and this fact is the more marked be- 
cause of the almost universal mania of architects to break 
up every surface by unmeaning panels or windows. 

The buildings of which we have thus made slight mention 

are but a half dozen of the hundreds that are springing up 

all over New York, that are beautifying our streets, and 

bidding fair to make the city the architectural center of the 

country. 

« < i > » 

The Future Consumption or Cotton. 

It appears from the statistics of W. John Basilie, who has 
patiently investigated the subject, that the total production of 
cotton last year amounted to 9,410,000 bales. The quantity 
consumed may be thus approximately reckoned: America, 
2,238,000 bales; England, 3,666,000 bales; European Conti- 
nent, 3,120,000 bales. The consumption of cotton by Indian 
spinners may be left out of consideration. All the cotton 
produced went into consumption with the exception of a 
trifling balance of about 386,000 bales, and, as the records of 
previous years show similar results, the first portion of the 
theory advanced may be assumed to be correct. 

Now let these figures be analyzed so that data may be ob- 
tained as to the probable future consumption of cotton. The 
consumption of cotton in England for cotton goods exported 
is 2,534,760 bales, and the consumption of cottoa goods in 
Great Britain is 1,131,240 bales, this latter quantity being 
equal to 12 pounds of cotton per annum for each person. 
The consumption of cotton goods sent from England to 
the East Indies averages annually 1,737,000,000 yards, 
equal to 1% pounds of cotton per head; and to China and 
Japan 443,000,000 yards, or 4 ounces of cottoa per head. 
The consumption of cotton in Europe for cotton goods im- 
ported is 620,000 bales, and the cotton consumed on that 
continent for cotton goods there manufactured is 2,500,000 
bales, equal to 6 pounds of cotton per bead. The consump- 
tion of. cotton in the United States for cotton goods exported 
is 1,403,000 bales, and the cotton consumed for cotton goods 
manufactured for home use is 835,000 bales, equal to 6 
pounds per head. Taking past experience into consideration 
in conjunction with last year's consumption, it is underesti- 
mating future consumption to assume that within the next 
three years the requirements of the East Indies, China, and 
Japan will rise to 2J^ pounds of cotton per head, which will 
give an increase of 2,478,200 bales. It has already been said 
that the consumption of cotton in Great Britain is 12 pounds 
per head per annum, and on the Continent 6 pounds per 
head per annum. 

. Ignore any increase in tbe consumption of Great Britain, 
but allow the European consumption to increase from 6 
pounds to 8 pounds per head, which is a moderate compu- 
tation, seeing how the consumption has grown during the 
last decade, and in two or three years there will be from 
Europe alone an increased demand for cotton amounting to 
1,250,000 bales. Then allow an increase in the American 
consumption to bring up its total to 2,613,000 bales, and the 
result is that within a year or two, or it may at the outside 
be three years, there will be required by cloth manufacturers 
13,127,200 bales of cotton for the year's work, and it re- 
quires no stretch of the imagination to see that in five years' 
time 15,000,000 bales will be required for manufacturing 
purposes. It is not intended in this article, says The Tex* 
tile Record, to discuss the source of supply, but simply to 
show an enormous increase in the future in the demand for 
cotton. All calculations respecting the output are liable to 
miscarry, but in those above named it may confidently be 
assumed that they underestimate probable requirements, and 
do not err on the side of exaggeration. 



Sawdust in Plastering. 

Two Western inventors have recently obtained patents 
for the use of sawdust instead of sand in plastering compo- 
sitions, and this, it is conceived, may be a matter of con- 
siderable importance to the owners of sawmills in the 
principal lumbering towns. One of the patents is for the 
use of nearly equal parts of plaster of Paris or cement and 
sawdust, with the ordinary amount of plastering hair and 
water; the other calls for the use of about ±% pounds each 
of slaked lime and sawdust to 1 pound of plaster of Paris, a 
quarter of a pound of glue, and a sixteenth of a pound of 
glycerine, with plasterer's hair. Whether or not either of 
these described plasters would be cheaper than those made 
in the ordinary way, they would certainly be lighter, and it 
is believed that they would better adhere to the walls, and 
not be so liable to chip, scale, and crack. Sifted sawdust 
has before been used to some extent by experienced work- 
men for mixing with mortar for plastering external walls, 
exposed to the alternate action of water and frost, as a pre- 
ventive of scaling. Certainly the experiment of introduc- 
ing sawdust in place of sand in mortar is worth trying, for 
in many places sharp sand suitable for the purpose is diffi- 
cult to obtain. 
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Chinnook Winds. 
A NEW THEORY BASED ON SCIENTIFIC OBSERVATION. 

To the Editor of the Scientific American : 

I have for two or three years past felt a deep interest in 
the phenomena so often presented here in Eastern Montana, 
and termed the Chinnook wind. This is a wind blowing to 
us from W.N. W. or N. 77° 30' W., never varyingits course. 
There is nothing in physical or in meteorological science 
that teaches us that a wind from this direction could be 
superficially heated by the surrounding temperature or the 
climatic conditions prevailing in the latitudes from whence 
it comes; and careful thought long ago convinced me that, 
even could a warm wind originate in almost the Arctic re- 
gions of the far northwest, it absolutely must be robbed of 
all superficial heat in the passage over two thousand miles 
of fields of snow and ice encountered before reaching the 
plains of Eastern Montana. These mental deductions led 
me to make instrumental observations on the late Chin- 
nook wind, which swept over this region on the 23d and 
24th of February last. The wind struck at 2 A.M on the 
morning of the 23d, accompanied by a light shower of rain. 
At 10 A.M. on the 23d, the wind appeared to come down 
from the passing clouds; to test and fully demonstrate 
the fact, I attached a light streamer to a pole three times its 
length, and set the flag upon an adjacent elevated crowning 
butte. The dip of the streamer throughout the whole period 
of the wind, which prevailed for forty-eight hours, was 22° 
30' below the horizon. 

On Monday following, when the wind changed to the 
northward, the streamer stood out parallel with the hori- 
zon, inclining a little upward, not unlike a streamer on the 
topmast of a schooner. I do not think that the streamer 
was influenced by the topographical features of the land in 
close proximity. The above experiment appears to show 
conclusive evidence that the Chinnook winds come from the 
higher atmosphere, and therefore refutes the old idea that 
this class of winds are the Pacific trade winds breaking 
through the mountain passes, and so finding their way to 
the cattle fields of Eastern Montana. In connection with 
observations above detailed, I further noticed the peculiar 
effect produced upon the snow and ice, the former being appa- 
rently dissipated and the latter disintegrated, as if the effect 
was not due to the presence of heat so much as to a chemical 
reagency. As a further proof I would cite that either by the 
sun's rays or a warm wind the snow would only be taken 
from the surface, but I find such is not the case with this 
wind. Taking the angle before given and observing it 
strictly on the side hills to leeward (to use a nautical term), 
and lying below the angle of incidence, 22° 30', and no 
marked effect was produced upon the snow and ice, while 
surfaces exposed to the wind within this angle were entirely 
freed from snow, and in the case of ice the body was disin- 
tegrated to such a degree that it was rotten or brittle, i. e., 
devoid 6T molecular affinity. 

The great region embraced between the Rocky Mountains 
and the Dakotas, comprising the Yellowstone Valley, was, 
on the morning of the 23d of February last, covered with 
snow from one to two feet deep, and the ice, in the several 
great rivers, ranged from two to three and a half feet thick. 
In a little less than forty-eight hours this vast region was 
shorn of these habiliments, and its tributary rivers were all 
flowing into the principal valleys below. 

The deductions are that the Chinnook is an upper current 
of air. so to speak, of one of the atmospheric arteries, bearing 
a regular and defined course, as note the Gulf Stream in the 
ocean ; that this aerial current becomes depressed and reaches 
the earth, and that the portion of such current that strikes 
any part of Montana is in all its elemental purity, and only 
comes in contact with the surface at the point where we ob- 
serve its influence at work, and has not previously blown 
over and been in contact with other snow and ice. The 
wind itself is not noticeable for any element of warmth, but 
on the contrary it is raw, and a person exposed to it for any 
length of time experiences a chill feeling. 

William B. Gaw, 

Civil Engineer. 
Miles City, M. T., April 16, 1884. 

Walking, Running, and Jumping in England. 

Fourmilesan hour istheordinary standard paceforagood, 
brisk country walk; what shall we say, t!-gn, to eight miles in 
an hour, fair heel and toe? Yet this has been donebyW. Per- 
kins, J. Raby, Griffin, and other professors of the art. Per- 
kins, indeed, has walked one mile in 6 minutes and 23 sec- 
onds — a rate of progression nearly approaching 9}£ miles 
an hour. On the same occasion he walked two miles in 13 
minutes 20 seconds, and three in20 minutes 47 seconds, both 
unequaled records. The greatest distance ever walked with- 
out taking a rest is 120 miles 1,560 yards, by Peter Cross- 
land, of Sheffield. 

The greatest distance ever run in one hour is 11 miles 970 
yards, by Deerfoot, at Old Brompton, in 1863— Deerfoot's 
real name being L. Bennett, Cattaraugus County, New York 
State. The fastest time in which one mile has ever been 
run on level ground is 4 ,min. 16£ seconds, by W. Cum- 
mings, of Paisley, in 1881, at Preston; but in 1863 W. Lang 
ran a mile over a course which was partly down hill in 4 
minutes 2 seconds. The swiftest runner hitherto seen is a 
man named Hutchens, formerly newsboy at Putney Station. 
In a Sheffield handicap he has covered 131K yards in 12# 



seconds, a performance which shows him many yards bet- 
ter than "even time" at 100 yards, and even time is the 
unattained ambition of the great army of amateurs. (A 
hundred yards in " even time " means 100 yards in 10 sec- 
onds, or a rate averaging 10 yards per second.) And he has 
performed the prodigious feat of covering 300 yards in 30 
seconds, dead, the .most wonderful piece of running on 
record. 

In 1873 R. Buttery, of Sheffield, ran a quarter of a mile in 
48X seconds, which remains unbeaten to this day. George 
Hazael has run 50 miles in three seconds less than six hours 
and a quarter, and he has also performed the prodigious 
task of covering 600 miles in a 6 days' " go-as-you please," a 
pedestrian journey in which the competitors may run or 
walk as they prefer. 

As to jumping, amateurs who patronize the sport jump 
without any artificial aid. The records among the latter are 
both held by the same athlete, P. Davin, of Carrick-on-Suir, 
Ireland, who has cleared 6 feet Z% inches high, and 23 feet 
2 inches wide, both at local athletic gatherings. M. J. 
Brooks, who in 1876 won the Inter-'Varsity high jump with 6 
feet 2J£ inches, is said to have cleared an inch more in prac- 
tice. John Howard, a Bradford professional, more than 
once cleared a full sized billiard table lengthways — a feat 
requiring courage as well as ability; and on one occasion, 
on Chester race course, he jumped the enormous distance of 
29 feet 7 inches ! He took off from a wedge-shaped block 
of wood, raised four inches from the ground, and carried a 
five pound dumb bell in each hand. In pole jumping — 
prettiest of all athletic pastimes — the great height of 11 feet 
4J£ inches has been cleared by the present amateur cham- 
pion, T. Ray, of Ulverstone. 

■ « in» 

Optical Illusions. 
When the eye is deceived and a person misled by things 
seeming to be what they are not, it is spoken of as an 
"optical illusion." The familiar expression that "seeing 
is believing'' implies that most people trust to their eyes 
more than to their other senses. " I have seen it with my 
own eyes" is looked upon as an indisputable, a convincing 
argument, although there are a few doubting Thomases who 
would add the testimony of the sense of feeling to that of 
sight before admitting that a thing is actually so. 

The facts in the case are that any one of our senses may 
mislead us, and will do so unless we unite caution with ex- 
perience. As sophists use logic to prove the false true, so 
the ventriloquist by the exercise of his art deceives the ear, 
and the sleight of hand performer cheats our eyes. How is 
this possible? 

Certain rays of light coming from a distant body enter 
the eye, and produce certain sensations upon the retina, 
which sensations are reported to the brain through the optic 
nerve. 

The brain interprets the signals by the aid of past expe- 
rience, and we think we have seen the distant object. In 
fact, we have only received a message from it. If the tele- 
graphic operator in Washington strikes his key twice, the 
New York operator writes down O, but if he strikes it three 
times the latter writes down S, unless be fails to hear the 
third tick, or thinks he has heard but two, when he is led 
into the mistake of writing O where he should write S. 
The signals when correctly given may be interpreted cor- 
rectly or incorrectly. So the signals correctly registered on 
the retina and reported to the brain may be incorrectly 
translated and interpreted, thus resulting in an error, an 
illusion. 

Place a man and a dog side by side at a distance of 
20 feet, and any person with an eye capable of distinguish- 
ing them will be able to tell which is on the right, which on 
the left. The eye is not easily deceived as to position at 
right angles to the line of vision. Let the man advance 5 
feet; it is easy to tell that the dog is farther away than the 
man. Next, place the man at a distance of 100 feet, the 
dog at 105 feet; it is not so easily decided as before, although 
mistakes are rare with a normal eye. But at 500 and 600 
feet, respectively, it is less easy, although we can still tell 
which is to the right and which to the left. The images 
formed on the retina by the same object at different dis- 
tances are very similar, differing only in size and distinct- 
ness. For this reason it is difficult to judge of distances, 
requiring much practice. A person standing on a straight 
strip of railroad is rarely able to tell whether a distant train 
is approaching, or receding, or at rest, so slight is the change 
in apparent size from which the distance is to be estimated. 
Upon the sea it is very difficult, without long practice, to 
judge of distances. 

As a curious instance of inability to judge of distances, 
and hence of the direction of horizontal motion, may be 
mentioned that of the governer of a steam engine. At a 
certain distance (say 50 feet) the eye will seem to see the 
balls turning in a certain direction, but on next looking at 
them this mol ion seems to have changed to the reverse, and 
after several alternations the mind becomes perplexed, and 
finally is able to see them turning either way. 

An outline drawing of a cube may be made to look like 
the interior or exterior at will at a considerable distance; the 
real cube can be made to do the same. Shading, perspec- 
tive, etc., are resorted to by the artist to give the idea of 
distance. 

In the matter of direction deception is not so easy as in 
distance. Our experience tells us that if a person bits us in 
the back with a ball he is probably behind, not in front of 
us. The object seen lies in the same direction as that from 



which the light comes when it enters the eye. If by any 
means the direction of the ray has been changed between 
the time when it left the object and the time when it reached 
the eye, this ruie is violated, and deception results. When 
this change is effected by the reflection it is attended with 
more or less loss of light, sometimes with distortion, and a 
little experience leads one to suspect a reflecting surface. 
If the mirror is very perfect, the most careful person is 
liable to be misled. The well-known "ghost" is due to 
the reflection of a strongly lighted figure from a plate of 
unsilvered glass. Many of the best tricks, with floating 
heads and the like, are arranged with mirrors. No illusions 
are more perfect than those produced with mirrors. 

Refraction always changes the apparent place of an ob- 
ject, so that we seem to see the sun after it has gone below 
the horizon. A more striking but less frequent phenomenon 
of refraction is that known as mirage. Refraction also 
affects the color of an object. 

The media through which light passes has more or less 
effect upon the ray. In a fog objects are dimly seen, the 
effect resembling that due to distance, hence objects look 
larger, for the eye judges of the size of an object by multi- 
plying the size of the image or impression received by the 
square of the distance, while the latter is estimated from the 
indistinctness of the object. In the fog the apparent dis- 
tance is increased, but the eye interprets it as due to the 
opposite cause. 

On looking at the photograph of a tree, a church, a mon- 
ument, or a pyramid, it is not possible to form a correct idea 
of its size unless a man or animal is seen in the same view 
with which to compare it. In nature, especially on land, 
the intervening objects! that lead up to it give the data on 
which to calculate the distance. Where none intervene, as 
in looking from peak to peak, the eye must depend on 
distinctness, and where the air is very clear and transparent, 
as in Colorado, distances seem less than they are. 

If the object is seen through transparent, but colored, 
media, the form remains true, but the colors are changed. 

On looking directly at the loop or curve" of an incande- 
scent lamp it is frequently difficult to distinguish its form, 
the whole loop being radiant and dazzling, while its reflec- 
tion is so much less brilliant that the form of the carbon is 
easily discovered. A wire or bar of iron looks much larger 
when red hot than when cold for the same reason, and a fire 
at night seems nearer, owing to its brightness, than in the 
day. 

No better proof is needed of the fact that the eye does not 
and cannot measure distance, but only gives more or less 
imperfect data from which the mind calculates the distance, 
than the child's efforts to grasp the moon, and of the dog 
that bays at that distant luminary which looks so near; 
nor can any of us, with our naked eye, estimate the relative 
distances of the sun and stars. 

The shape and color of an object are all that the eye 
alone can report with tolerable accuracy, but by experience 
we learn to distinguish the texture of substance, the nature 
of surfaces, and many other things that belong more prop- 
erly to the sense of touch. We distinguish satin from 
velvet and wool from cotton at a glance. The painter's art 
largely consists in deceiving the eye; in so mixing and 
blending his pigments that they produce the same impres- 
sion as stone and wood, or earth and trees, or flesh and 
blood would do, and the greater his skill, the more perfect 
the deception. The imitation is rarely so perfect as to de- 
ceive the experienced, and yet the pleasure derived from 
the imitation exceeds that given by the reality, just as 
misery and suffering, when well depicted on the stage, give 
pleasure, but the sight of the reality gives pain. 

Iu many things the mind enjoys being deceived, and 
optical illusions give us pleasure, so much so that those who 
are capable of completely deceiving this aoutest of our 
senses get well paid for exercising their talents. H. 

: ^ < » > m 

The Flying Machine Problem. 

Mr. Paul Mayo, of Lausanne, Switzerland, has lately 
printed a monograph on "Sustaining bodies in space by 
motive force," and writes us as follows on the subject: 

" The wings of the common fly vibrate at the rate of 330 
strokes per second; those of the mosquito about 2,000 times 
per second; therefore, according to the formulas which I 
have established, a number of common flies, weighing al- 
together 20 tons, and 130 tons of mosquitos, would require 
about 1 horse power to sustain themselves in the air. It is 
encouraging for the many whom the question of the flying 
machine interests, to know that in certain conditions an 
enormous weight may be kept above ground by means of a 
very small power exerted, as in the case of the mosquito, the 
fly, etc. These conditions can be easily obtained, and in this 
respect we are placed in as good a position as nature. Any 
one can obtain iron in such form that it will float on water. 
A very good size of wire to construct floatiug iron rafts is fa 
of an inch in diameter. The wire is to be scraped with 
sand paper and well washed with soap water. In this wise 
rafts are obtained which can bear a charge nearly twice 
their own weight without sinking, i, e., much better than 
poplar would do — one of the lightest of all species of 
woods. 

" During the study of this question of sustaining forces in 
space, I came many times to what seemed to me a strange 
conclusion; for instance, that any piece of heavy metal 
must float on perfectly still water. But as it is impossible to 
have perfectly still water, the property is subordinated to 
certain conditions." 
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DE. LE PLONGEON'S LATEST AND MOST 
IMPORTANT DISCOVERIES AMONG THE 
BOINED CITIES OF YUCATAN. 

(Continued from page 263.) 

The mural paintings upon the walls of 
the inner room of the Mausoleum of 
Chaacmol are separated into tableaus di- 
vided by horizontal lines. Each figure is 
about nine inches high, and as we have 
many reasons for supposing that these peo- 
ple were about our own size, perhaps a 
little bigger, we may say that the artist 
allowed one and a half inches for each 
foot. The outlines are bold, decided, and 
graceful, but the tints are flat, and the per- 
spective was evidently not understood by 
those artists, except in a very limited man- 
ner. Nevertheless, as these are the only 
actual mural paintings that we have found 
during a ten years' study in the ruined 
cities of ancient Yucatan, we consider 
them of remarkable interest and value, 
being the last remnants of the art of paint- 
ing (mural) among the Mayas. Religious 
ceremonies, battles, and domestic scenes, 
as well as grand processions, are depicted 
on that wall — a fading gem of antique art. 

In 1875 Dr. Le Plongeon made tracings 
on transparent paper of the best preserved 
tableaus, and from these tracings a fac- 
simile of those portions of the wall was 
made and lent to the Metropolitan Muse- 
um of Art, Central Park, N. Y., where 
they are now on exhibition. At the time we made 
these tracings (1875) one part of the precious wall was 
covered with the dirt of centuries ; for, alas! these palaces 
are now the abodes of bats and swallows, that build their 
nests in small, square holes on the sides of the roofed arch 
— holes that supported the ends of wooden beams of choicest 
wood, polished, and sometimes carved. We had not then 
with us the means of cleaning those paintings, but now 
(1884) came prepared to cleanse and copy all that could 
possibly be saved. To our grief, we at once saw that some 
one had tried to clean the wall by scratching off the dirt. In 
answer to our exclamations of disgust, some of the soldiers 
that escorted us in our expedition said: "Oh, yes! that 
gentleman who came two years ago did it; he 
scraped it with a machete, and said: 'Look 
at this ugly little old woman ! ' " We said : 
"What! did M. 'Charnay do that?" "No, 
it was M. the Consul Americano, who accom- 
panied M. Charnay." We left the wall as we 
found it ; it was no longer in a condition to 
be copied. 

The jambs of the door of this funereal 
chamber, and the square pillars that are 
against them, forming, as it were, a triple 
jamb, are covered all over, on every side, 
with warriors dressed and armed. The work 
is perfect, and painted in bright colors. The 
figures are nearly life-size, and Dr. Le Plon- 
geon has made moulds of all, the}' being im- 
portant to show the various types, dresses, 
insignia, and weapons. The faces, whether 
sculptured or painted, are in profile, not be- 
cause the Maya artists did not know how to 
make a full face, for the sculptures in the 
round prove to the contrary, but because they 
preferred it; just as they did the triangular 
arch to the round, which they knew well 
enough how to make, for on the very wall" 
just mentioned domed buildings are painted. 
I must also say that the aborigines are gene- 
rally better looking side face than full face, 
and they must have been well aware of the 
fact; even though the beautiful Maya women, 
say the historians, did not use a looking 
glass to see what position best suited their 
face; only the men indulged in that vanity. 

The most interesting remains of the art of 
sculpture among the Maya are the sapote 
beams that form the lintel of the funereal 
chamber. Unhappily, the carving of that 
lintel has been much defaced by individuals 
who have hacked it with machetes. What 
remains shows how exquisitely those Mayas 
could carve wood in most intricate de- 
signs. 

Dr. Le Plongeon has made moulds of the 
lintel, as much for the historical teaching it 
conveys as because it is the last specimen 
of wood carving among the ancient Mayas. 
On examining the closeness and depth of the 
lines, we find it hard to believe that the artist 
had no finer tools than those of obsidian or 
silex; the intaglios are nearly three-fourths 
of an inch deep, and sapote is very hard wood. 
In making the mould of these carvings Dr. 
Le Plongeon discovered that the surface of the 
wood was covered with a thick coating of 
a yellowish gummy substance, that when 
rubbed with a wet brush yielded a thick, 
froth-like soap, which led us to suppose that 




Plate l.-SCULPTURED STONE WORK. 

the substance, whatever it may be, was used by the artist to 
preserve the wood from insects and protect it from atmo- 
spheric influence. 

In the year 1875, when we unearthed the statue called 
Chaacmol, now in the museum at the capital of Mexico, Dr. 
Le Plongeon discovered a monument that he considered of 



the interior. He succeeded in measuring the original di 
mensions, though it was reduced to little more than a shape- 
less pile of stones, with broken stairs on one side, and cov- 
ered with bush. The structure was square, its four sides 
faced the cardinal points, and on each were thirteen stairs, 
three meters eighty centimeteis wide, that led to the top 



platform, exactly four meters above the 
ground, and sixteen meters square. In 
the center was a large stone slab, on which 
formerly was a statue of a man about 
double life-size, in a reclining posture, 
like the statue Chaacmol. 

The fragments of this gigantic sta- 
tue are scattered at the base of the mouud, 
only the lower limbs being entire, which 
show ns the position it had. On the sides 
of the monument, in the spaces between 
the stairs, there were finely sculptured 
stones. 

Only a few are now in place, and 
Dr. Le Plongeon has made photos and 
moulds of them. The largest is one meter 
twenty-five centimeters high, and one 
meter thirty-five centimeters wide. It isa 
human face within the distended jaws of a 
snake, and on the sides of the face are 
Egyptian letters that give the name Cay 
Canchi. [Plate 1.] 

On the north side of the mound, in a 
part where there was neither sculpture, 
stones, nor stairs, we set our men to open 
a trench one and a half meters wide, to 
reach the center of the mound, the interior 
of which consisted of unhewn stones, piled 
one over another, and mortar that seemed 
to have been poured among them. As 
the work proceeded, the sides had to be 
propped with a strong palisade made of 
tree trunks cut from the surrounding 

bush, to prevent the loose stones from falling on the 

laborers. [Plate 2.] 

— * < • > *i 



Oxalic Acid. 

Oxalic acid we obtain mostly from wood sorrel and the 
sorrel tree, but it is contained in many other substances. It 
great importance, and, returning here, he decided to examine is manufactured in large quantities from heated sawdust in 




connection with hydrate of potassium, etc. Oxalic acid is 
in colorless and odorless crystals, with a strong sour taste. 
It is soluble very slotvly in eight parts of cold water to one 
part of oxalic acid, but is easily soluble in hot water. It is 
very poisonous, and many cases of poisoning have already 
occurred in lithographic establishments by mistake when 
regular or common salt should have been 
used. It is a sure remedy, when not too late, 
to give the person who has swallowed oxalic 
acid large draughts of water mixed with 
white chalk. 

Oxalic acid is used for preparing stones 
for engraving, and is greatly preferable before 
etching with nitric acid when machine ruling 
is to be applied on an engraving. It only 
requires a little more weight on the diamond, 
as the oxalic acid produces a layer on the 
surface of the stone, which the diamond has 
to cut through; otherwise, all lines would 
not have the necessary strength and would 
look broken; but when the diamond has cut 
through the layer, the lines will print sharper 
and more distinctly than in the etching with 
nitric acid. It also prevents scratches on the 
stone from taking ink. Oxalic acid is also 
used for keeping the edges of the stone clean 
in the steam press. A solution of ten parts 
of dissolved gum arabic, one part of oxalic 
acid, and one part of phosphoric acid is the 
best preparation for stopping out lights and 
correcting errors on engraving stones. This 
acid is not effervescent, and does not spread 
out as nitric or muriatic acid does. It is also 
the best acid to take off any dirt or scratches 
from old engravings; but very great care must 
be taken that no work is touched that is to 
remain on the stone, for where the oxalic acid 
is once applied the ink will not easily take 
hold again. Therefore it shows what is a 
good remedy for one thing is a very danger- 
ous thing for another. — Lithographer. 



Plate 2.-H0W THE EXCAVATIONS WERE MADE. 



An Enormous Puff Ball. 

My friend, Prof. R. E. Call, has handed me 
a photograph of a pufl ball, the largest on 
record. The fungus was found by him in 
Herkimer County, N. Y., in 1877, and as it 
was impossible to preserve it, careful meas- 
urements were made, and photographs of it 
were taken. It was irregularly oval in out- 
line, and much flattened, instead of approach- 
ing the spherical form, as is common in the 
large puff balls. Its largest diameter was five 
feet and four inches, its smallest four feet 
and six inches, while its height was but nine 
and a half inches. In reference to it Professor 
Call described it as "much larger than the 
largest wash tub we had at home." 

The specimen undoubtedly belonged to the 
species known as the giant puff ball (Lycoper- 
don giganteum), and it was by far the largest 
of any of which I have been able to find meas- 
urements. — C. E. Bessey,Amer. Naturalist. 
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DYNAMITE THROWN FEOM CANNON BY POWDEE. 

On the 23d of April a trial was made in the vicinity of 
New York of firing dynamite from a 12 pound Rodman 
gun with a charge of powder. The system employed by 
the inventor, Mr. P. H. Snyder, to whom we are indebied 
for the following particulars, consists in the insertion of a 
buffer combination between the powder and 
the dynamite, so that the buffer will take up 
the shock without exploding the dynamite. 

The trials were made in the presence of a 
number of spectators, and following, as they 
do, so closely upon the trials of the pneu- 
matic dynamite gun, have excited great in- 
terest, particularly on account of the simple 
manner in which the problem has been met. 

By referring to the accompanying illustra- 
tions, it will be seen that no extra appliances 
whatever are required as regards the gun. 
The dynamite can be loaded in ordinary guns, 
such as exist at the present day, and is fired in 
the usual mauner with powder. The great advantages of 
such a system are obvious, since it conforms in every respect 
with the practice of tiring solid shot, and is equally appli- 
cable to naval and land operations. In our illustration 
Fig. 1 represents an ordinary gun with the naval projectile 
in position. The latter consists essentially of the dynamite 
compartment, B, and the wooden shank, A, provided with 
wings, G, to guide it when it strikes the water. 

In addition to this, and constituting the principal features 
of the invention, are the means provided for reducing the 
shock when the gun is fired. These consist, in the first 
place, of the sabot shown in Pig. 2. This is built up in three 
sections of wood or papier mache, Wand S, between which 
are located leather washers with overlapping sides, L. In 
front of the third section, W, is placed a convex disk of 
copper, P, which bears against the former at its outer edge, 
the copper in turn butting against a plug, X. The whole 
is bolted together, all the disks, however, fitting loosely on 
the bolt. This arrangement acts both as a gas check and as 
a buffer, the washers, L L, performing the first office, and 
the copper disk the latter. This will be understood by 
stating that the copper disc is of smaller diameter than the 
bore of the gun ; thus, when the latter is fired the shock is 
taken up by the disk, which becomes flattened out, thereby 
overcoming the inertia of the projectile gently. 

There is, however, still another provision made to reduce 
the shock of a sudden discharge, which consists in placing a 
cushion between the end of the shank, A, and the dynamite 
chamber, B. The latter is formed into a hollow cylinder at 
its rear end, passing over the shank, A, like a sleeve. Into 
this hollow cylinder there is placed the buffer, D, shown en- 
larged in Pig. 3. This is made of India rubber, and has a 
series of holes, E, running longitudinally nearly through, a cap 
fitting over the end to close the holes. When the projectile 
is in position the end of the shank lies against the bottom 
of the Iocija rubber buffer, and the cap of the latter in its 
turn against the dynamite compartment, the shank, A, be- 
ing recessed a short.distance behind the sleeve so as to allow 
free motion. When the gun is fired the shock is partly 
taken up, not only by the rubber, but also by the air which 
is confined in the holes, E, and which cannot escape, the 
device making a very efficient cushion, which experiment 
has shown to be all that is necessary. 

For land purposes the projectile is considerably shorter 
than the one shown in the illustration; it is cut off close 
behind the dynamite compartment, and lies well down in the 
gun. Thus, for an 8 inch gun the naval projectile has a 
length of about 9 feet, while the land projectile is about, 3 
feet. In the experiments lately made, projectiles were fired 
from a Rodman 12 pounder, 
4 62inchbore, in which quick 
burning "FF sporting pow- 
der " was used, and which 
threw a charge of 5 pounds of 
dynamite three-quarters of a 
mile; the dynamite buried 
itself several feet in soft mud 
without exploding. Subse- 
quently, when firing a naval 
projectile, the latter rico- 
cheted a long distance be- 
fore ^sinking, thus proving 
itself capable of striking a 
ship at the water line with 
certainty 

Anotherimportant point ob- 
served is the fact that the re- 
coil of the gun is greatly di- 
minished by the interposition 
of the cushions, which pro- 
perty will commend itself par 
ticularly in naval guns. 

As yet no official tests have 
been mpde of the system, but the United States Govern- 
ment has invited thei nventor to make a trial of it, which 
will take place at Sandy Hook as soon as arrangements 
can be made. 

The simplicity of the system must commend itself, requir- 
ing no change in the cannon, and entailing but a small cost 
in the other appliances used. As a weapon of destruction 
in warfare, dynamite is as yet an almost unknown force, 
but if a charge can in this way be thrown five miles many 
old ideas will have to be discarded. 



THE BURSTING OF GUN BAEBELS. 

We give below some extracts from a letter of Mr. Munn 
Davis, of Nebraska, who writes us upon the subject of the 
bursting of gun barrels, and criticises some articles which 
have been published upon this subject in some of the sport- 
ing papers and in Harper's Weekly by Mr. W. McK. Heath, 




THE BURSTING OP GUN BARRELS. 

of Philadelphia. Mr. Heath has been making some experi- 
ments, and he has spent many words in describing them. 
But the point which is of most interest, and whicli would 
render his experiments of any value, he seems carefully to 
have avoided, namely, the cause of the bursting of gun 
barrels. He passes over the subject with a single sweep 
of the pen, and says that it is the jamming of the projec- 
tile against some obstruction in the muzzle of the barrel. 
This may be all very true, but it scarcely explains any- 
thing, and least of all the real action which takes place 
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THE BUBSTING OF GUN BAEBELS. 

in the barrel before and during the explosion. Mr. Heath's 
experiments have consisted in discharging guns which 
had been obstructed at the muzzle by all sorts of dif- 
ferent substances, such as mud, sand, water, snow, stuck 
bullets, etc., and of whatever value the experiments may 
prove to be, they sjiow one fact very conclusively — that it 
makes little odds whether a barrel be obstructed with a bul- 
let or simply with wet sand; in either case the result may be 
equally destructive. 
If Mr. Heath's theory is true that the bursting is due to 
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CARTRIDGE THROWN FROM CANNON BY POWDER. 



simple jamming of the projectile against the obstruction, we 
do not see how he explains what has become of the air which 
filled the space between the projectile and the obstruction 
before the discharge, nor how he accounts for that total 
wreck of firearms which we so often hear of. Mr. Davis, 
in his communication, has elucidated this point, we think, 
in an experience which he relates, and in which case the 
bursting must have been due, not to the jamming of the bul- 
let against the obstruction, for this does not seem to have 
occurred, but to the almost instantaneous compression of 



the air in the barrel between the cartridge and obstruction. 
He says : 

"During the summer of 1871 I saw in Topeka, Kansas, 
among a lot of government arms that were being overhauled 
and cleaned, a "needle gun" which had been burst by a 
" stuck " ball about four inches from the muzzle. The up- 
per part of the barrel had been blown up and 
back, the rupture commencing at the rear end 
of the "stuck" ball; the end of the broken 
section had struck the barrel itself at a point 
immediately in front of the back sight, and 
with such force as to dent it about one-six- 
teenth of an inch in depth, and had then 
glanced off to the right side and continued its 
course downward some three or four inches 
below the lower line of the stock. The 
" stuck " bail was still in the gun, and showed 
no signs of having been struck by the projec- 
tile, except that in one place it was slightly 
battered over the jagged edge of the ruptured 
barrel. If it was not the compressed air which caused this 
break, what force was it which could split the barrel from 
the rear end of the "obstruction " to the point of indenture, 
just in front of the back sight, a distance of about fifteen 
inches? The accompanying sketch shows the appearance of 
the gun at the time." Fig. 1. 

"I also send a fragment, 2J£ inches long, taken from the 
muzzle of a Piper breech-loading shotgun, the right barrel 
of which burst from a mud obstruction at the muzzle. The 
barrels are Damascus steel, and have a patent appliance at 
breech and muzzle, by which they are said to be "re-en- 
forced." It is evident in this case that the shot struck the 
"obstruction," and then "wedged'' to such an extent as to 
cause the rupture, as you will readily perceive the black line 
of lead still sticking to the barrel." 

"In most breech-loading shotguns the diameter of the shell 
chamber is perceptibly larger than that of the remainder of 
the barrel, and it is customary to use a No. 8 wad in loading 
a 10 gauge brass shell. This gives what is commonly called 
a "force" wad, i. e., a wad which will fit tightly the entire 
length of the barrel; and, to a common thinker, it seems as 
though the wad over the shot would be sufficient to remove 
the "-obstruction," provided it was not jammed into the 
barrels so tight as to prevent the escape of air. Some think 
the break is caused by the shot jamming against the " ob- 
struction," and indeed this seems to be the case with the 
Piper gun." 

"A few days since I took occasion to test the matter, with 
the following results: Procuring an old muzzle-loading shot- 
gun (No. 14 gauge), I loaded each barrel with four drachms 
of Hazard gunpowder (FG) and two No. 12 Ely Bros.' 
pink edged wads. In the right barrel two of the same kind 
and size wads were placed about two inches below the muz- 
zle, and in the left barrel I put one wad down about the 
same distance from the muzzle, and on top of it some mud, 
crowding it against one side of the barrel so as to leave clear 
about half the space. The gun was then discharged, and the 
" obstructions " in both barrels were blown clear without 
injury to either barrel. The piece was loaded again in the 
same manner as before, and mud put in the muzzle of each 
barrel, but a small aperture was made through the "obstruc- 
tion " in the left barrel. The result of the discharge this 
lime, however, was the bursting of the right barrel, where the 
obstruction was solid, while the left barrel, in which the 
obstruction had a small aperture, remained intact. The ef- 
fect upon therightbarrel may be seen in the illustration, Fig. 
2. There was no shot in either barrel." 

" On different occasions I have fired a rifle when the ball 
was so tightly lodged about ten or twelve inches from the 

muzzle that it was impossible 
to move it with the rammer, 
and I did on one occasion 
fire a ramrod from a shotgun 
when the wad had " turned," 
and thus wedged it in the 
barrel so that it could not be 
moved, but have never had a 
gun burst in my hands yet." 
A 30 inch barrel probably 
has over 24 inches of air space 
between the charge and the 
obstruction. 

The sudden compression of 
this air not only wedges the 
obstruction tighter, which 
prevents the escape of the air, 
but will generate an immense 
pressure, by compression, lib- 
eration of latent beat of com- 
pression, and the escape of 
the products of combustion 
by windage, of from three to 
four thousand pounds per 
square inch, before the charge could reach the obstruction. 
This great pressure is made up from say 60 or more 
volumes of air instantly compressed into one volume, which 
will give about 450 pounds. The heat liberated by this 
amount of compression is theoretically over 5,000° Fab., 
which will add a thousand pounds more to the pressure. 
This is upon the supposition that there is no windage or 
leakage of the products of combustion of the charge past 
the bullet or wad, which however is not to be admitted. 
The windage during the first few inches of the movement 
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of ball and wad, when the pressure is at its greatest behind 
them, must be very considerable, and in some cases is no 
doubt enough to add one or two thousand pounds to the 
•pressure above enumerated. This pressure is greater than 
the thin and possibly defective muzzles of some shotguns 
or muskets will bear. Any opening in the obstruction that 
will give vent to the compressing air without having to 
overcome the momentum of a solid body will very much 
modify the liability of rupture at the muzzle. 



Deep Water Fishes. 

Remarkable additions have been made to our knowledge 
of the animals inhabiting the profound abysses of the sea 
within the last few years, and almost the last few months, 
by means of the s3 r stem of dredging persistently and regu- 
larly carried on from government vessels. 

One of the results has been to reveal the fact that a re- 
markable group of fishes — Malacosteus— have their home 
only in those hidden depths. We cannot call them a 
"grou-p" in respect to ichthyological classification, for they 
are of very diverse types; it is only that certain very strange 
features are found common to them all, and these features 
are doubtless associated with the abysmal region which is 
their home. 

The most striking of their peculiarities of form is the dis- 
proportionately enormous development of the jaws and jaw 
apparatus. The skull, the true head of the fish, is quite re- 
markably small, while the parts representing the maxillary 
structures of other fishes are elongated to such a degree that 
so far as they are concerned one could easily swallow an ob- 
ject much larger than his own body, several times as large, 
in fact. A glance at the figures shows this much better 
than many words of description. What object is served by 
this peculiar form is not evident, and yet it apparently per- 
tains in some way to the depth at which they live. 

The feeble development of bone cells, from which has come 
the use of the name Malacosteus (soft bones), was suspected 
by some to be accidental; but now it is found that it pervades 
the group to a certain extent, though more completely shown 
in Malacosteus than in any of the others, and associated also 
with a softness and looseness of the other tissues. The sug- 
gestion has been made that this lack of firmness and solidity 
may be due to the great pressure borne by the fishes at such 
enormous depths; that this tends to sustain the tissues and 
hold them in place, thus giving the animal power to act 
firmly and strongly: but such a supposition can scarcely be 
maintained. 

In fact, this matter of pressure upon living tissues being 
caused by great depth, or any depth whatever, has been 
sadly misunderstood. The theory is totally untenable, and 
it is singular that it is so constantly brought forward and 
urged. That pressure must necessarily come upon any cav- 
ity, either rilled with air or not, is certain, the pressure be- 
ing proportionate to the depth. This has been shown most 
strikingly in connection with the attempts of the Fish Com- 
mission to lower electric lights to a great depth. The lights 
have been extinguished invariably, because it hasbeen found 
impossible to prevent the entrance of water into the glass 
vessels, even when the points of insertion of the wires have 
been secured with every care available ; it seemed as though 
the water had been forced through the pores of the glass 
itself by the pressure. Is it to be supposed that any living 
tissue could retain its vitality under such a strain ? And 
still again, any motion whatever by the animal would be an 
absolute impossibility. If lie was placed in a vise, no power 
of the screw could "set" him so hard and fast as the pres- 
sure of say 2,000 fathoms. 

The simple fact is, that every portion of the body of the 
fish, every single microscopic cell, is permeated by fluid, in 
perfect correlation with the surrounding water; and as the 
internal and external reactions are equal, there are no differ- 
ences of tension, and of course no pressure is manifested or 
felt. 

We cannot believe, therefore, that the conjecture as to 
this cause having anything to do with the looseness of struc- 
ture has any foundation in truth. A much more rational 
idea appears to be this: That the gloomy depths of the sea 
water are totally and constantly at rest; all is quiet, and 
motion is performed with so much freedom and ease, that 
firmness of tissue, either osseous or muscular,- is not re- 
quired. 

And with this quiescence of the water in their home is as- 
sociated another characteristic which pervades the deep sea 
group to a certain extent, which is the great slenderness and 
delicacy inform of the fins and other appendages, and in 
some instances even of the posterior portion of the body 
itself, as strikingly shown in Macrurus globiceps. The fins 
themselves are often only indicated in position by exceed- 
ingly delicate fibers or rays without connecting membrane. 

Another strange, and as yet scarcely intelligible, feature 
shown by many of these fishes, but not by all, is the pres- 
ence on the head or along the sides of curious rounded 
masses, "showing mother-of-pearl colored bodies embedded 
in the skin." These have been conjectured to have some re- 
lation to the eyes, or to sight, but there is apparently small 
ground for such a belief. There is no reason to think that 
they have any connection with the nerves of vision, nor 
have they the structure which could render such a connection 
of avail. Dr. Gunther suggests that they may be " accessory 
eyes," or may be producers of light from phosphorescence. 
Even a suggestion from him is worthy of respect, but what 
these organs could achieve in the intense darkness of the sea 
bottom must be infinitesimal in effect. In none of the other 



types is this strange feature more fully developed than in 
Malacosteus. Almost all of these fishes show evidence, from 
the nature of their jaws and teeth, of being strongly vora- 
cious in their habits and rapid in movement, and it is not 
impossible that phosphorescence, if pertaining to these 
"mother-of-pearl" bodies, might serve as a lure for their 
prey. Perhaps this is as probable a conjecture as any 

other. 

* j « > ^ 

IMPROVED PERMUTATION LOCK. 

The accompanying engraving illustrates permutation 
locks intended for trunks, valises, satchels, wardrobes, 
bureaus, drawers, desks, etc., and for which letters patent 
were recently issued to Mr. W. M. Brooke, of Brooklyn, 
N. Y. The arrangement of the lettered disks is such that 
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IMPROVED PERMUTATION LOCK. 

different combinations can be con- 
veniently formed. The superior 
excellence of these locks lies in the 
fact of their being burglar-proof 
and keyless, and also because of 
their simplicity of construction, du- 
rability; strength, and ease of man- 
agement. 

Messrs. Sias, Swasey & Co., of 
78 Broad St., Room 14, New York, 
are the sole managers, and propose to 
manufacture pad locks and to dispose of British and Cana- 
dian rights to manufacture, and also privileges for manu- 
facturing in the United states, except for pad locks. 

This is a substantially meritorious and ingenious invention, 
worthy the investigation of those interested in this branch 
of manufacturing industry. 

# n>» 

AN IMPROVED FENCE POST. 
The annexed illustration shows an invention recently pa- 
tented by Messrs. G. Moll and F. Hottes, of Mascoutah, 111. 
The post is made of bar or band iron bent to form a flatten- 
ed loop at the lower end, and then extended upward to about 
the middle. The loop is formed to receive a block of stone 
or a brick. The upper end of a brace is pivoted to the post 
as shown; the lower end is bent to form a loop for receiving 
a brick or block. Loosely held to the upper end of the post 
by a rivet is a U-shaped clip which may be swung to oppo- 
site sides of the post, and which is cut away at the head so 
as to form two loops projecting from the edge of the post. 
The wire is held in place by a pin passed through the loops. 
The second wire is held by a U-shaped wire having hooks 




knocking a man down because he needs rest. What is it 
that prevents the natural and physiological rest of the body 
at rhythmical periods ? The brain is as truly a part of the 
body as the stomach, and it is as much a fault of the organs 
of the mind to prevent sleep by mental worry or wakeful- 
ness as it is a fault of the stomach to render sleep impossible 
by bad digestion. No intelligent practitioner dreams of 
narcotizing the nerves of the gastric organ to promote sleep. 
Why, in the name of common sense, should any medical 
man for an instant think it legitimate to narcotize the brain 
because it exhibits some disturbing irregularity in its 
functions? 

Sleep is not a special prerogative of the brain. Every 
organ sleeps, and general sleep is the aggregate of many 
sleeps. It is time to protest against this clumsy procedure. 
If we do so warmly, it is because we feel that the mistake is 
of common making. It is so much easier to write a pre- 
scription or make up a bottle of medicine or a box of pills 
with one of the rank poisons that mimic sleep, and as they 
do so deprave cerebral and nerve tissue, than it would be to 
search out the real and active cause of wakefulness. When 
will the progress of professional enlightenment reach that 
point at which all those cloaks for ignorance that depend 
for their significance on the negative in are ostracized from 
our nomenclature? Dr. Clifford Allbutt has just pleaded 
forcibly and eloquently for the discarding of that wondrously 
silly word "indigestion.'' Will no spirited scientist help to 
exorcise the haunting folly that clings to the term "in- 
somnia"? All terms with in, negative, imply ignorance on 
the part of those who frame and use them, and, which is 
worse, are content with the state of knowledge arrived at, 
or are too indolent to extend and improve it. Who shall 
sound the depths or measure the range of the stupendous 
unknown over which the audacity of a specialty and tbe 
apathy of a profession conspire to cast the veil of "insan- 
ity"? There are more than a score and a half of known 
causes or forms of sleeplessness, each one requiring direct 
and specific treatment, and yet, as by common consent, the 
profession sanctions the abuse of such drugs- as chloral and 
bromide as "poisoned sleep'' producers. No medical man 
is justified in undertaking tbe treatment of his own maladies. 
It is impossible that he should so far step out of himself as 
to be able to form a reasonable judgment of his case object- 
ively ; and no practitioner has the justification of science for 
the recourse to narcotics as remedies for sleeplessness ex- 
cept when an exceptional pain is the accidental disturber of 
a sleep function, or a habit of wakefulness may be broken 
by an occasional dose of the stupefier. — Lancet. 



MOLL & HOTTES' IMPROVED FENCE POST. 

at the ends of the shanks, and held to the post by a wedge- 
shaped pin driven between the cross piece and the post. The 
post is sunk in the ground as far as may be necessary, the 
earth bearing upon the blocks in the loops holding it. firmly 
in place. By pivoting the brace and clip, they may be swung 
to opposite sides without digging up the post. Our engrav- 
ing shows the post ready to be set in the ground. 



An Improved Photo Developer. 

At a recent meeting of the Society of Amateur Photo- 
graphers of New York, Mr. H. J. Newton communicated a 
formula for an improved developer torgelatine plates which 
he had found by experiment to be particularly valuable in 
the development of instantaneously exposed plates, and also 
to produce negatives of a superior color and quick printing 
quality. He makes two stock solutions in the following 
proportions: 

Stock No. 1. 

Water 1 ounce. 

Dried carbonate of soda in which the water has been 

driven out 48gratns. 

Pure carbonate ot potash 48 grains. 

Stock No. 2. 

Water 1 ounce. 

Sulphite of soda , 48 graius. 

To develop a 5 x 8 plate with a drop shutter exposure he 
pours in the graduate % of an ounce of 6 drachms each of 
No. 1 and No. 2, and then adds 1% onnces of water and 6 
grains of dry pyrogallic acid. It may be mixed half an 
hour before use if desired. The sulphite of soda keeps the 
solution clear. 

If the exposure has not been too long, the developer will 
rapidly bring out the image; the development should be 
carried on until the whites of the shadows have turned a 
steel gray color. 

If the plate has been overexposed, the developer should be 
diluted with water and restrained with two or three grains 
of bromide of sodium to each ounce of developer, which 
may be in the form of a 10 per cent solution. 

If the plate has been known to have been greatly overex- 
posed, development should be commenced with 1 drachm 
each of No. 1 and 2 to 2% ounces of water and 3 grains of 
dry pyro, adding a little of each at a time should the picture 
develop too slow. 



Poisonous Sleep Producers. 

The death of a medical man — Dr. John Middleton, late 
Surgeon-major in tbe 2d Life Guards, but at the time of his 
decease a practitioner at Stockton — will again draw attention 
to the mischievous and, as we believe, wholly indefensible : 
practice of giving and taking such depressing narcotics as j 
chloral and bromide of potassium as a remedy for sleepless- j 
ness. Sleeplessness is always wakefulness in one or more 
of its multitudinous forms, and the recourse to narcotic 
poisons for its relief is utterly unscientific and deplorable 
from a therapeutical point of view. It is as clumsy in 
theory — in so fat' as it can be said to have a theory — as 



Pilocarpine for Deafness. 

For all recent cases of deafness due to labyrinthine dis- 
turbances, whatever the primary cause may have been, 
Politzer tries thesuh cutaneous injection of a two per cent 
solution of the muriate of pilocarpine. He injects four 
drops at first, and gradually increases the dose to ten drops 
daily. He gets fairly good results in about one-half of the 
cases. I have seen three cases of persons totally deaf, who, 
after being treated in this way, could hear and understand 
loud speech spoken at the distance of a few inches from the 
ear; and Politzer has had one case of perfect recovery of 
the hearing after it had been absent for three years, and 
several other very satisfactory results following the use of 
this drug. He is about to publish the results of his experi- 
ments with the history of some of the cases. It is not 
known how pilocarpine acts in these cases, but the benefit 
derived from its use is certainly great in some of them. 
Berlin Med. and Surg. Journal. 
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ENGINEERING INVENTIONS. 

A balanced slide valve has been patented 

by Mr. Ashbel Welch, of Lambertville, N. J. This in- 
vention covers a simple, practical, and economical ar- 
rangement whereby all sticking; of the valve is prevent- 
ed, the cylinder may be relieved of water of condensa- 
tion, and the uniform wear of the valve face and seat 
is assured. 

A car coupling has been patented by Mr. 
Edward L. Raynsford, of Susquehanna, Pa. The 
coupling hook and drawbar are supported by a bearing 
plate kept in place by a collar and provided with cross 
head ends sliding in bearings attached to the car frame, 
the whole making an improved device to promote con- 
venience and safety in coupling and uncoupling. 

A coal chute has been patented by Mr. Jo- 
seph E. Clifton, of Geueseo, 111. Tbe invention covers 
an improved arrangement of the latch for fastening up 
the balanced apron of the coal chute, also of a brace at- 
tachment to the door in connection with the balanced 
apron, and an attachment to facilitate and insure the 
latching of the door, etc., the whole making an improv- 
ed arrangement for coal chutes ui-ed for coaling loco- 
motive tenders. 

A car brake attachment has been patented 

by Messrs. Eli M. Holcomb, of Bay Springs, and Fred- 
erick E. Miller, of Eveline, Mich. The invention con- 
sists in the combination with a ratchet wheel and a bev- 
eled pawl pressed against the wheel of a vertically mov- 
able plate with a down wardly projecting wedge and a 
prong surrounded by a spring, which presses the wedge 
plate upward, the parts being protected from rain and 
snow, and the device enabling the brake to be quickly 
released. 

A marine engine governor has been patent- 
ed by Messrs. Alexander H. Bell and Aspinwall Fuller, 
of New York city. A two part spherical valve seat is 
placed in the shell, nrovided with flanges to keep it in 
place, and with perforations for the passage of steam 
and the valve stem, a spherical valve with perforations 
for the passage of steam and a weighted valve stem to 
control the valve, with a stuffing box and flexible con- 
necting base to prevent steam from, escaping around 
the valve stem. 



MECHANICAL INVENTIONS. 

A lifting jack has been patented by Mr. 
Erick J. Qvarnstrom,of Norway. Mich. The invention 
consists of Improvements in the construction of screw 
jacks arranged to shift the hoisting screw after the load 
is raised, to move the load while supported on the screw, 
to simplify the parts, and make jacks that are substan- 
tial and reliable. 

A vise attachment has been patented by 
Mr. Charles H. Eddy, of Auburn, N. Y. The under 
side of the vise has two jaws, one stationary and the 
other adjustable, both connected by a swiveled adjust- 
ing bolt, and with their inner surfaces suitably made to 
bite or hold on the opposite sides of tbe rim of the 
wheel it is desired to attach the vise to. 

An oil cup feeder has been patented by Mr. 
James E. Worswiclc, of Montgomery, Ala. The motion 
of the machine where the lubricator is fixed causes a 
feeding pin to reciprocate in a tube, where it is loosely 
arranged, there being a removable collar at the upper 
end of the" tube, and a removable perforated disk with- 
in the collar to form a bearing for the upper end of the 
pin. 

A lumber trimming machine has been pa- 
tented by Mr. Edward Heyde, of East Saginaw, Mich. 
It is an improved apparatus for raising and holding in 
position any one of a series of cutting off saws arranged 
in a bench.over which boards are carried to have the ends 
trimmed square and to specified lengths, the aaws being 
arranged for trimming to several different standard 
lengths. 

A motor has been patented by Mr. Jacob 
Heckeulively, of Eureka, Kan. A weight is so sus- 
pended from a drum that, in descending by gravity, 
motion is given to a train of gears, which drive a shaft 
carrying a cam wheel, with which a machine may be 
connected by a pitman, a governor device pressing & 
brake lever against the cam wheel to control the speed 
of the motor. 

A lubricator has been patented by Mr. 

Henry R. A. Boys, of Barrie, Ontario, Canada. The 
invention consists of an arrangement of an oil feeding 
cylinder and piston J £ftd a gauge cylinder and piston, so 
the outward movement of the piston to feed the oil 
from the oil cylinder shall cause a corresponding out- 
flow of the gauging liquid from the gauge cylinder to 
measure the rate of feed of the oil. 

A pressure regulator has been patented by 
Mr. Francis J. Freese, of Manchester, N. H. The ob- 
ject of the invention is to make an improved device for 
automatically regulating the pressure of liquids, gases, 
steam, etc., a plungermoving in a specially constructed 
cylindrical casing, so as to enlarge or diminish the 
openings by which the flow of gas, steam, etc., will be 
automatically controlled. 

An oil cup has been patented by Mr. Perry 
Small, of Guaymas, Mexico. It is an improved oil cup 
with glass drip chamber, the latter being made by a 
partition plate, which is integral with the glass cup, 
the frame surrounding the cup having openings above 
and below the partition plate, and having at its upper 
end a suitable cap, the whole being simple, cheap, and 
not liable to get out of order. 



AGRICULTURAL INVENTIONS. 

A potato digger has been patented by Mr. 
Hans Nelson, of Waupaca, Wis. A scoop is connected 
with the rear end of a downwardly and inwardly curv- 
ed beam, "with which U combined a clearer, and clearer 
vibrating cams or wings on the axle of supporting 
wheels, the scoop being readily ad apted to work deeper 
or shallower in the ground, as may be desired. 

A grain header and harvester has been 
patented by Mr. Peter E. Drouet, of New Orleans, 
La. The front board of the cart is made in adjustable 
parts, the side bars are pivoted at their rear ends on a 



bar to which are secured the scraper roller, comb, reel, 
and driving mechanism, and as the machine is drawn 
forward the grain is removed from the heads of the 
stalks and received in the cart body. 

A tongue rest, for supporting the tongue of 
a harvester and self-binder, has been patented by Mr. 
John Fisher, of Riley, Ind. In combination with the 
tongue is an upright frame in which is a slide with an 
inwardly projecting rod, aroand which a spiral spring 
is coiled, the whole making a device to relieve the 
horses from holding up the tongue and the weight 
thereon. 



MISCELLANEOUS INVENTIONS. 

A catamenial sack of improved form and 
construction has been patented by Mr. Charles H. 
Levy, of New York cit.y. The frame can be made of 
metal, rubber, or bone, covered, and the pocket and 
pouch of rubber, leather, or waterproof fabric. 

A telephone call and switch box has been 
patented by Mr. Edwin H. McFall, of Memphis, Tenn. 
This is a novel arrangement of switch and circuit in 
telephone boxes, having the object to maintain closed 
circuit at all times on lines connecting three or more 
instruments. 

A hoisting device for vessels has been pa- 
tented by Mr. Richard H. Purnell, of Rosedale, Miss. 
This invention relates more particularly to a special 
form of brake for use in combination with hoisting de- 
vices used on steamboats for lifting and adjusting the 
gangway or stage planks. 

A velocipede has been patented by Mr. 
Charles M. Schaffer, of Louisville, Ky. The wheel and 
frame are madewith one open side, to facilitate ingress 
and egress and give better views of surroundings, to 
facilitate mounting and starting, and to improve the 
appearance of the machine. 

A leather and cloth varnish has been pa- 
tented by Mr. Walter C. Gifford, of Brooks, Mich. It 
is waterproof and gives a polish, the composition con- 
sisting of alcohol, gum shellac, white resin, oil of tur- 
pentine, kerosene oil, oil of cinnamon, and lamp black 
in certain specified proportions. 

A mucilage cup or holder has been patent- 
ed by Mr. Stephen S. Harman, of New York city. The 
invention consists piincipally of a handle or stick fitted 
in the cover, provided at its lower or inner end with a 
sponge fitted in a socket, or otherwise attached to the 
stick or handle. 

A reflector holder for lamps has been pa- 
tented by Mr. Daniel R. Williams, of Dallas, Texas. 
1 Different forms of clamp and clasp are so made 
that the reflector may be held in any desired position, 
and may be turned around the lamp as desired, while 
yet it will be firmly held. 

A device for attachinganddetaching horses 
has been patented by Mr. Cicero C. Ferrill, of Shubuta, 
Texas. It is intended to make it possible to dispense 
with the ordinary harness except a collar and a pair of 
hames, and for this purpose the thills have ferrules and 
spring actuated pins, and the hames have specially con- 
trived loops and guards. 

A watch protector attachment has been 
patented by Mr. Julius C. Grimmell, of Brooklyn, N. 
T. The invention consists in a casing with twoswing- 
ing stirrups, thrown from each other by springs, and 
from the free ends of which a hooked fork is sus- 
pended, the stirrups preventing the withdrawal- of the 
watch from the casing. 

An extensible clasp for books has been pa- 
tented by Mr. Jacob Monch, of Offenbach-on fhe-Main, 
Germany. The clasp is formed of two plates, one 
adapted to slide under the other, the lower one having 
a diagonal slot, into which a stud of a nut or block 
passes, so the clasp can be easily lengthened or short- 
ened according to the thickness of the book. 

A fountain pen has been patented by Messrs, 
Albert J. Kletzker, of New York city, and Charies H. 
Court, of Jersey City, N. J. The pen has a point sec- 
tion with an aperture below the pen, the aperture being 
closed by a loosely fitting plug with a tongue, and 
adapted to be vibrated by the pen during writing, and 
thus cause a flow of ink. 

A saddle seat has patented by Mr. Peter B. 

Hirsch, of Denver, Colo. This invention consists in 
dispensing with the bridge plate and the layers of 
leather, and employing in lieu thereof a single plate of 
metal shaped in dies to the desired form, and thus 
" building up" on the saddle tree a seat of such shape 
as wished. 

A thill coupling has been patented by 
Messrs. Lorenzo D. Rundell and Perry Van Valken- 
burgh, of South Westerlo, N. Y. The invention con- 
sists of an axle clip with two projecting jaws or lugs, 
each having inwardly projecting flanges on the ends, 
a fork being secured on the inner end of the thill, and 
having a recess in each side edge of the front prong. 

A pocket knife has been patented by Mr. 
George Freund, of Durango, Colo. It is designed for 
miners' use, to facilitate the cutting and capping of a 
fuse; the knife has a notch in the handle case and one 
in the blade, the latter having a screw thread formed on 
its bottom to press a screw thread in the end of a fuse 
placed in the notch in the handle, 

A clothes hanger has been patented by Mr. 
Louis Barkany, of Baltimore, Md. The hanger con- 
sists of a notched arm with a cross bar hinged at its free 
end, and a prop supporting the arm, the arm and prop 
being pivoted to a support, the contrivance being espe- 
cially adapted to hold clothes open, while it can be 
folded compactly when not in use. 

An umbrella and parasol rib has been pa- 
tented by Mr. Asher T. Meyer, of New York city. The 
rib ismadebollow, and re-enforced atits outerendby a 
bar, with a head and flattened portion, and having an 
eye passing through both the rib and bar, the object 
being to simplify the construction of the lower or outer 
end of the paragon rib. 

A pendulum scale has been patented by Mr. 
Henry C. Keeler, of Ogden, Utah Ter. This is an im- 
proved form of weighing scales in which pendulums 
with removable weights may be substituted for the bal- 



ancing ball and weight, r or the construction may be 
such that one of tbe beams and dials may be graduated 
for the. scoop and the other beam and dial for the plat- 
form. 

A flying target has been patented by Mr. 
Charles F. Stock, of Peoria, 111. Combined with a 
fragile ring, having a flange on its lower inner edge, is 
an infrangible carrier ring, to be inserted within the 
fragile ring, and held there by the flange, so the fragile 
portion will break more easily than solid targets, and 
there will be no failure to indicate a well directed 
shot. 

An automatic winding signal for spring 
clocks has been patented by Mr. Edward Jungeiman, 
of Gettysburg, Pa. The invention consists in combining 
with the main spring of a clock a shoe or yielding bar, 
which, when the spring expands from uncoiling, is 
struck by the spring and made to bring a signal into 
view, on the face of the clock or elsewhere, to give 
notice that the clock should be wound. 

A hame clip has been patented by Mr. 
Charles W. Massenheimer, of Allentown, Pa. The in- 
vention consists principally in making the clip with a 
hook and hinged tongue or section, the book being 
made integral with the side plates of the clip, the side 
plates being joined with a solid shoulder or bridge at 
their foiward ends, so the traces may be easily attached 
and detached without ripping the tug. 

A lumber rack has been patented by Mr. 
Joseph A. Aycock, of Whitesburg, Ga. The rack is 
formed of a series of vertical sticks held movably be- 
tween top, bottom, and intermediate pieces of a frame, 
between which vertical sticks the planks or pieces of 
lumber are held a distance apart equal to the thickness 
of the stick, thus permitting the air such access as will 
season the lumber in a short time. 

A churn has been patented by Mr. Anson 
M. Otis, of York, Neb. The churn body has a project- 
ing screw at the center of its bottom, and a stationary 
shaft with a radially expanding and contracting dasher 
connected by hinged bars, a sliding tube, and a pitman 
wirh acrank shaft, gear wheels, and a hand crank, so 
the dasher is expanded and contracted radially by the 
revolution of a crank shaft. 

A wiping aud polishing apparatus for plate 
printing machines has been patented by Mr. Alexander 
Reid, of Brooklyn, N. Y. Combined with the recipro- 
cating bed of the press is a roller having slots, webs, 
paying off spools, receiving spools, and means for ro- 
tating the spools and vertically reciprocating the roller, 
the whole being an improved device for wiping off sur- 
plus ink and polishing the plate before taking an im- 
pression. 

A mercury vacuum pump hasbeen patented 
by Mr. Charles G. E. Neveux, of New York city. A 
bulb is made near the top of one of two vertical pipes 
united at their upper end. this bulb having valves ar- 
ranged to connect it with the vessel to be exhausted ; then 
by a special construction the mercury can be made to 
drive all the air out of the bulb, when the valves will so 
open as to connect with the air vessel to be exhausted, 
and this operation can be repeated several times with 
little trouble, there being no loss of mercury, and the 
whole construction being simple and rapidly worked. 



Guild & Garrison's Steam Pump Works, Brooklyn, 
N. Y. Steam Pumping Machinery of every descrip- 
tion. Send for catalogue. 
For Power & Economy, Alcott's Turbine, Mt.Holly, N. J. 

Presses & Dies. Ferracute Mach. Co., Bridgeton. N. J. 

Supplement Catalogue.— Persons in pursuit of infor- 
mation on any special engineering, meehan ical, or scien- 
tific subject, can ha^e catalogue of contents of the Sci- 
entific AMiaticAN Supplhmicnt sent to them free. 
Tbe Supi'uaiES'T contains lengthy articles embracing 
the whole range of engineering, mechanics, and physi- 
cal science. Address Mnnn & Co , Publishers, New York. 

Machinery for Light Manufacturing, on hand and 
built to order, fi. B. Garvin & Co., 139 Center St, N. Y. 

Nickel Plating.— Sole manufacturers cast nickel an- 
odes, pure nickel salts, polishing compositions, etc. Com- 
plete outfit for plating, etc. Hanson & Van Winkle, 
Newark, N. J., and 92 and 94 Liberty 8t., New York. 

Catalogues free. — Scientific Books, 100 pages; Electri- 
cal Books, 14 pages. E. & F. N. Spon, 35 Murray St., N. Y. 

American Fruit Drier. Free Pamphlet. See ad., p. 986. 

Curtis Pressure Regulator and Steam Trap. See p. 286. 
Brass & Copper in sheets. wire & blanks. See ad. p. 286. 

The Chester Steel Castings Co., office 407 Library St., 
Philadelphia, Pa., can prove by 20,000 Crank Shafts and 
15,000 Gear Wheels, now in use, the superiority of their 
Castings over all others. Circular and price list free. 

The Improved Hydraulic Jacks. Punches, and Tube 
Expanders. R. Dudgeon. 24 Columbia St ., New York. 

Friction Clutch Pulleys. D. Frisbie & Co., Phila. 

Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co., Rochester, N. Y. See illus. adv. p. 286. 

Walrus Leather, very thick, for polishers. Greene, 
Tweed & Co., 118 Chambers St., New York. 
Woodwork'g Mach'y. RollstoneMach.Co. Adv., p. 286. 

C. B. Rogers & Co., Norwich, Conn., Wood Working 
Machinery of every kind. See adv., page 286. 
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The Charge for Insertion under this head is One Dollar 
a line/or each insertion ; about eight words to a line. 
Advertisements must be received at publication office 
asearly as Thursday morning to appear in next issue. 



All Books cheap. School Electricity, N. Y. 

Stay bolt taps, true in pitch and straight. Pratt & 
Whitney Co., Hartford, Conn. 

Mechanical Engiueer and Machinist of over 20 years' 
experience ; was partner and superintendent in machine 
shop; now open for engagement as manager, superin- 
tendent, etc. Box 385, Philadelphia P. O. 

Brush Electric Arc Lights and Storage Batteries. 
Twenty thousand Arc Lights already sold. Our largest 
machine gives (55 Arc Lights with 45 horse power. Our 
Storage Battery is the only practical one In the market. 
Brush Electric Co., Cleveland, O. 

Cyclone Steam Flue Cleaner. The best in the world. 
Crescent Mfg. Co., Cleveland, O. 

For Freight and Passenger Elevators send to L. S. 
Graves & Son, Rochester, N.Y., or46 CortlandtSt.,N. Y. 

Mnnson's Improved Portable Mills, Utica, N. Y. 

Wanted.— Patented articles or machinery to make 
and introduce. Gaynor & Fitzgerald, Lexington, Ky. 

Sewing machine, water closet. & other light castings 
made to order. Lehigh Stove & Mfg. Co., Lehighton, Pa. 

"HowtoKeep Boilers Clean." Book seat free by 
James F. Hotchkiss, 86 John St., New York. 

Stationary, Marine, Portable, and Locomotive Boilers 
a specialty. Lake Erie Boiler Works, Buffalo, N. Y. 
Railway and Machine Shop Equipment. 

Send for Monthly Machinery List 

to the George Place Machinery Company, 

121 Chambers and 103 Reade Streets, New York. 

The Hyatt filters and methods guaranteed to render 
all kinds of turbid water pure and sparkling, at economi- 
cal cost. The Newark Filtering Co., Newark, N.J. 

If you want the best cushioned Helve Hammer in 
the world, send to Bradley & Company, Syracuse, N. Y. 

" The Sweetland Chuck." See ad. p. 252. 

Steam Boilers, Rotary Bleachers, Wrought Iron Turn 
Tables, Plate Iron Work. Tippett & Wood, Easton, Pa. 

Iron Planer, Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co., New Haven, Conn. 

Pumps— Hand & Power, Boiler Pumps. The Goulds 

Mfg. Co., Seneca Falls, N. Y., & 15Park Place, New York. 

Blake's Patent Belt Studs. Strongest & best fastening 

for Leather & Rubber Belts. Greene/Tweed & Co., N. Y. 

Best Squaring Shears, Tinners 1 , and Canners 1 Tools 
at Niagara Stamping and Tool Company, Buffalo, N. Y. 

If an invention has not been patented in the United 
States for more than one year, it may still be patented in 
Canada. Cost for Canadian patent, $40. Various other 
foreign patents mayalso be obtained. For instructions 
address Munn & Co., Scientific American Patent 
Agency, 361 Broadway, New York. 



HINTS TO CORRESPONDENTS. 

No attention will be paid to communications unless 
accompanied with the full name and address of the 
writer. 

Names and addresses of correspondents will not be 
given to inquirers. 

We renew our request that.corresnondents, in referring 
to former answers or articles, will be kind enough to 
name tbe date of the paper and the page, or the number 
of the question. 

Correspondents whose inquiries do not, appear after 
a reasonable time should repeat them. If not then pub- 
lished, they may conclude that, for good reasons, the 
Editor declines them. 

Persons desiring special information which is purely 
of a personal character, and nor, of general interest, 
should remit from$l to $5, according to the subject, 
as we camioi.be expected to spend time and lahor to 
obtain such information without remuneration. 

Any numbers of the Scientific American Supple- 
ment referred to in these columns may be had at the 
office. Price 10 cents each. 

Correspondents sending samples of minerals, etc., 
for examination, should becareful to distinctly mark or 
label their specimens so as to avoid error in their identi- 
fication. 

(1) T. M. — It is almost impossible to iden- 
tifya fiber botanically without specimens of its leaves 
and flower. We presume that the fiber comes from a 
variety of nettle called ramie (JJrtica neva). 

(2) W. A, C. asks for a correct analysis of 
suint. This is a fat, greasy, substance which is washed 
off of sheep's wool while getting it ready for manufac- 
turing. A. Suint, according to Fnchs, consists of: 

Potassium sulphate 2 - 5 per cent. 

tL carbonate 44"5 '* 

M chloride 3 " 

Organic matter 50 "■ 

100 
The amount of potash salts depends upon the soil on 
which the food of the sheep grows. Other things being 
equal, it has been found that the merino wool con- 
tains the greatest amount of potassium salts, ranging 
as high as 30 per cent. 

(3) F. S. S. asks: What is the difference 
between common bone black (animal charcoal) and 
ivory black? A. Properly speaking, ivory black should 
be derived from burning ivory chips or dust, in dis- 
tinction from bone black, which is obtained from 
bones; but we believe the commercial article in most 
instances is simply a betterquality of bone black. 

(4) A. O. writes: I had the handles of a 
fine alabaster vase broken in several pieces. Will you 
please inform me of a cement or glue that will unite 
the pieces? A. Use the following: Add half a pint 
vinegar to half a pint skimmed milk. Mix the curd 
with the whites of five eggs well beaten, and sufficient 
powdered quicklime sifted in with constaut stirring, 
so as to form a paste. 

(5) Mrs. L. F. D. — Brass work can be pol- 
ishedby rubbing the metal withiinely powdered tripoli 
mixed with linseed oil and applied with a rubber made 
from a piece of an old hat or felt. Or else a mixture 
of glycerine, stearine, naphthaline, or creosote mixed 
with dilute sulphuric acid can be used. 

(6) L. M. W. wriles: I have a very expen- 
sive linoleum carpet on my office, which is mopped every 
day, but soon becomes dingy. What can I varnish or 
coat it with which will stand a good deal of wear, and 
look bright all the time? A. Rub the oil cloth every 
two or three months with boiled linseed oil; rub it well 
in with a rag, and polish it with a piece of silk. Or 
else as it becomes hard rub it well with a small portion 
of a mixture of beeswax softened with a minute quan- 
tity of turpentine, using for this purpose a soft furni- 
ture polishing brush. In cleansing tbe oil cloth do not 
use soap or hot water. 



© 1884 SCIENTIFIC AMERICAN, INC 



298 



Sftitntitit %mmtm. 



[May 10, 1884. 



(7) T. F. asks the difference between quick- 
lime and common building lime. A. Lime or quick- 
lime is obtained by burning calcareous stones in kilns 
or furnaces. It is the anhydrous calcium oxide, or 
oxide of lime. This when exposed to the air absorbs 
water, and crumbles into a powder.which is commonly 
known as slaked lime, or hydrate of lime. The latter 
is chiefly employed in the preparation of mortar for 
building purposes. 

(8) H. D. P. asks for receipt for lacquer- 
ing tin different colors. A. The following will proba- 
bly meet your desires: Put 4 ounces best gum gamboge 
into 33 ounces spirits of turpentine; 4 ounces dragon's 
blood into the same quantity of turpentine as the gam- 
boge, and 1 ounce annatto into 8 ounces of the same 
spirit. These three mixtures should be made in differ- 
ent vessels. They should then be kept for about two 
weeks in a warm place, and as much exposed to the 
sun as possible. At the end of that time they will be 
fit for use, and any desired tints may be obtained by 
making a composition from them with such proportion 
of each liquor as the nature of the color desired will 
point out. Or the coloriug matter may be produced by 
dissolving any suitable aniline color in alcohol, and 
adding it to the conventional tin lacquer. 

(9) C. A. N. asks the best method of re- 
ducing the precipitate to metallic silver, as the 
methods that he is familiar wi(h fail to give good re- 
sults. A. The silver is reduced by either evaporating 
the bath to dryness and then treating the residue, or 
by precipitating the silver by means of dilute hydro- 
chloric acid or salt solution ; in either case the residue 
is poured in a crucible with equal parts of borax and 
carbonate of soda. The metallic button which will 
form at the bottom of the crucible will be silver. 

(10) R. P. B. writes: I have two boilers 15 
inches in diameter, 8 feet long, three 3 inch flews in 
each. Fire box 3 feet by 2 feet, return flue; it 
won't draw the flames in the flues, and not the length 
of the boiler sometimes. The stack is 8 inches in 
diameter, 20 feet high above boilers; the ashpit door 
is 18x6 inches, close to the ground. What is the best to 
stop a leak in a boiler ? A. If the fire box you give di- 
mensions of is for each boiler, you have not more 
thau one-fifth the area of return tubes you should have, 
and of the smoke chimney (. 8 inches diameter) is for 
both boilers, it should be 17 finches or 18 inches 
diameter instead of 8 inches. 

(11) E. E. P. asks: 1. What is the combina- 
tion or commercial name, if any, of the metal which 
expands in cooling? A, Bismuth, cast iron, and anti- 
mony expand in cooling. The first mentioned ex- 
pands one thirty- second in solidifying. 2. Is it chemi- 
cally treated, or can it be mixed in any ordinary melt- 
ing pot? A. Reference is made to the pure metal. 3. 
Does it lose this property of expansion by repeated 
hearing and cooling if not melted ? A. The property is 
not altogether constant; the molecular change brought 
about by repeated heating andcooling will, we think, in- 
terfere somewhat with its expansion. 4. Can you give its 
ratio of variation as compared with iron or steel? A. Its 
ratio of variation is greater than that ofironand steel, 
but we cannot give any exact figures on this subject. 

(12) C. C. M. writes: I saw an instrument 

maker use a yellow substance put in a cotton cloth and 
dipped in water, for blacking banjo handles. Can you 
name it or something that will dye light wood black 
instantly? ^Would you give a receipt for a cheap and 
quick polish to be rubbed on with a pad? A. We infer 
fromyour description that you have reference to the 
following: Pour two quarts boiling water over one 
ounce of powdered extract of logwood, and, when the 
solution is effected, one drachm of yellow chromate of 
potassium is added and the whole well stirred. When 
rubbed on wood, it produces a pure black. Repeat 
with two, three, or four applications, till a deep black 
is produced. See also page 1994 of Scientific Ameri- 
can Supplement, No. 125. Ground pumice stone 
mixed with linseed oil makes an excellent polish. 

(13) F. De W. P.— Fluorine has never been 
isolated. The compound obtained was hydrofluoric 
acid. We would recommend you to avoid experiment- 
ing with fluorine, as the burns obtained with the com- 
pounds of this element are not only exceedingly pain- 
ful, but also very dangerous. 

(14) N. F. of Australia wishes to know the 
best dye for the hair. A. The least objectionable arti- 
cle is probably made from green walnut shells. Only 
the outside green portion should be used, cut small, 
and macerated for three or four weeks, then pressed 
and filtered and put in a bottle with spirit at 56° 0. p. 

(15) M. B. C. asks: How many horse 

power does it require to manufacture one barrel of 
flour in one hour f A. It is usual to allow one horse 
power per bushel of grain per hour, for the power re- 
quired to grind the grain, and an additional horse 
power for driving the balance of the machinery of a 
flour mill. To simply reduce the grain required for a 
barrel of flour, to chop, in one hour, say five bushels, 
would therefore require five horse power. The con- 
ditions vary so much, that no exact rule can be laid 
down. 

(16) J. E. B. writes: We cannot find an 
article tbat will thicken oils without destroying the lu- 
bricating qualities. A. We would suggest powdered 
graphite. 

(17) A. S. asks at what rate light travels. 
A. About 185,000 miles a second. 

(18) R. M. C. asks: Is the gas made from 
gasoline and generated by the Springfield gas machine 
as strong, when used for producing power in a gas 
motor, as the ordinary coal gas or that made from pe- 
troleum? A. It is used in some of the gas motors, and 
appears to be as " strong " as other gas. 

(19) R. H. J. asks how the wires on the 

armature of the Brush machine are connected to the 
commutator. Are both terminals of each bobbin con- 
nected to the commutator, or only one? A. One ter- 
minal of each bobbin is connected with the commutator, 
the other terminal being connected with that of the 
bobbin located on the diametrically opposite side.of the 
armature. 



(20) H. K. G. asks: 1. The main school 
buildingjhere is 18 rods^from the primary, and is heated 
by a 14 horse power boiler which will heat it well with 
20 pounds steam. Is it practicable to heat the primary 
also, and in what manner? A. If your boiler is below 
the area to be heated, all you need do is to convey the 
steam to the primary and return the drip water in well 
protected pipes. If the boiler is above any of the rooms 
to be heated, a steam trap must be employed to let off 
the water or return it to the boiler. 2. What is a cheap 
mode of making a cylindrical or plate electrical ma- 
chine? A. Consult the back numbers of the Supple- 
ment. You will find in them descriptions of a num- 
ber of machines. 

(21) H. H. W. writes: I have a thermostat 

placed over a gas burner. The electrodes are of steel 
and brass, brazed. I want some metals which will heat 
and cool more quickly, i. e., I want the thermostat to 
act more quickly. If you cannot suggest better metals 
for the purpose, can you suggest a simple method of 
cooling these more quickly? A. You can employ a 
very thin strip or wire of brass and multiply its expan- 
sion by levers, such a strip may be made to heat and 
cool very rapidly. 

(22) C. G-. asks for a non-poisonous liquid 
glue to take the place of a gum arabic mucilage, one 
that will not thicken in bottles when cold. A. Fill a 
glass jar with broken up glue of best quality, then fill 
it with acetic acid. Keep it in hot water for a few 
hours until the glue is all melted, and you will have an 
excellent glue always ready. 

(23) J. E., Jr. — The answer was intended 

for you. You must adapt your oattery to the purpose 
for which you use it. If you want to run single incan- 
descent lamp, you must use a large number of cells 
connected in series. If you take the current through a 
small resistance, the battery will run down very quickly. 

(24) M. I. — You can deaden the noise be- 
tween rooms by nailing wall strips on the side of the 
beams and filling In with boards, and plastering 
with common mortar about two inches thick on 
top of the board filling. You will have to take up the 
floor to do this. You may accomplish the same thing 
by lathing between the beams from below, and plaster- 
ing. Then lath and plaster upon the face of the beams, 
making two thicknesses of plaster. A second ceiling 
will answer the same purpose if you do not wish to 
disturb the ceiling or floor. This can be put on by 
nailing wall strips to the ceiling, and lath and plaster. 
Another way is to lay an entirely new floor with a 
second set of beams above the original floor, beams 
not touching the old floor. 

(25) J. J. L. asks for information concern- 
ing the manufacture of milk sugar from the whey 
which is produced In cheese factories. A. Milk sugar, 
or lactine, is largely manufactured in Switzerland. It is 
also made in the United States to a limited extent. The 
process is, to strain or filter the fresh whey lo remove 
all traces of curd. Then evaporate in pans at a moder- 
ate temperature, 150° to 175° Fan., until crystals begin to 
form,;place in the pans small clean sticks for facilitating 
the process while the liquor is cooling. Let the cool- 
ing be carried as far as possible without freezing. Then 
draw off. the liquor, and wash the crystallate with clear 
cold water by placing in a filter cloth and sprinkling 
the water over the crystals just enough to wash off the 
whey. Spread the crystallized crude sugar upon cloths 
to dry. For purification and bleaching, dissolve the 
crude sugar in boiling water considerably under satura- 
tion, and filter, through animal charcoal (bone coal), 
and also through a cloth filter, to remove all traces of 
bone black. Evaporatethe filtrate at 150° to 170° Fah. 
to saturation, continuing the evaporation under a lower- 
ing temperature until the entire crystallate is deposited. 
Use small sticks of wood, preferably willow, to facili- 
tate^crystallization. Draw off the liquor, and dry on 
linen cloth. 

(26) T. D. writes: I have a rubber thrashing 
belt 6 inches wide and 125 feet long, 4 ply. Will a 5 or 6 
ply 5 inches wide, same length, give as much power as 
the 6 inch? I would like to use as narrow belt as possi- 
ble on account of the wind affecting it. A. The heavy 
5 inch belt will transmit as much power as the light 6 
inch belt. It must be also run proportionally tighter 
than the wide belt. The thick belt under the greater 
strain will not wear as well as the thin one. You may 
also find trouble with the lacing if a quick speed is 
used. The journals also suffer with very tight belts. 
Better make all the pulleys larger by 20 per cent and use 
a & ply 5 inch belt. 

(2?) C. P. asks what ingredients to use for 

stamping on dark and light goods, from paper patterns, 
that will not rub off. A. Eaw starch with a very small 
portion of gum sugar or even cooked starch mixed 
with it, with enough water to make it pasty, will make 
it stick; for dark goods. The same mixed with indigo 
blue will make a good stamping mixture for white 
goods. 

(28) P. J. F. asks: Can you inform me how 

to construct a small battery sufficient to use for plating 
in silver, nickel, etc.? Have heard the Leclanche bat- 
tery was best for this purpose, that is, for plating small 
articles, such as buttous, knife blades, etc. A. Use a 
bichromate battery with porous cell. The Leclanche 
is not adapted to electroplating. 

(29) A. H. D. asks: Have you any knowledge 

of a preparation, which if applied to paper will render 
an electrical current visible on the paper? I have tried 
the following: in nitrate of ammonia, ferricyanide, gly- 
cerine, gum tragacauth, and water, but it does not give 
the desired results, as the paper must be wet, or it will 
not produce a color. A. We know of nothing for this 
purpose that can be used dry. 

(30) J. D. R. asks about the largest loco- 

tiveintheNew World— its weight, dimensions, when 
made, its running time, number of cars it draws, and 
where it runs. A. We believe the largest engines in 
the country are on the Central Pacific Railroad. Cylin- 
inder 19 inches diameter by 30 inches stroke, 8 driving 
wheels 54 inches diameter, weight in working order 
123,000 pounds; built at railroad shops. Engines now 
building at the shops of same company: Cylinder 21 



inches diameter by 36 inches stroke, 10 driving wheels 
57 inches diameter, weight in working order 146,000 
pounds. 

(31) J. E. J. writes: I have been grinding 
lenses according to directions given in one of your Sup- 
plements, but find trouble in polishing. Is the rouge 
that comes prepared for the face the proper sub- 
stance to use? (It is all I could get.) How long should 
the last emery used in grinding be suspended in water ? 
How long should the operation of polishing a lens one 
inch in diameter last under ordinary circumstances? 
Would the lenses known in optical catalogues as cos- 
morama lenses if silvered one side be of any service as 
a reflector for a telescope? If so, would a 4 inch lens of 
72 inch focus as a reflector have a focus of 36 inch lens, 
being doubly convex? Would it be achromatic ? Coul d 
it be conveniently silvered by the process given in Sci- 
entific American of July 31, 1880? A. Face rouge is 
adulterated. Use the finest jeweler's rouge, which you 
may obtain from any jeweler or watch maker. The 
washing of the emery for fine grinding is very difficult. 
It should be washed from the finest flour emery. Place 
a pound in a glass jar (preserve jar), fill it with water, 
stir gentlywith a small stick made like a paddle, allow 
a'llttle water to trickle into the jar, let the top.scum run 
away, set the jar in a dish, and slowly stir while the 
water is running into the jar. From the pound of 
flour emery, wash over about one ounce" for the finest. 
Then in another dish about two ounces for the next 
finest. The balance will be useful for a third quality. 
The time required for polishing a lens of 1 inch diame- 
ter depends entirely upon the fineness of the last 
emery finish. Half an hour to two and a half hours 
may be required. A cosmorama lens is unfit for an 
object glass or a reflector, and will not be achromatic 
in either case. It can be easily silvered, as stated in 
Scientific American. 

(32) W. McC. asks if there is anything bet- 
ter than a boom derrick for hoisting a weight, say two 
tons. I want to swing it in a radius of twenty-four feet 
from the corner of a wooden building that is not over 
twelvefeet high. We have plenty of steam power to 
work with, and would like to get something cheap. A. 
Wedoubt if youcan do better than to use boom der- 
rick. It is made with a mast, and a braced boom for 
lightness, using two sets of tackle for swinging in or 
out from the center. Drawings of a 30 foot hand der- 
rick, which we think would answer your purpose, were 
published in Scientipic American Supplement, No. 
380. 

(33) T. G. asks (1) how to make those wax 
crayons which are used to work one on top of the other 
without disturbing the under color. A. The wax 
crayons orpencils arej made with paraffin or sperma- 
ceti, pipe clay, and the various colors. The clay must 
be white; just enough of the paraffin or spermaceti is 
used to hold the clay and colors, to be decided by 
experiment; we cannot give the exact details. They 
are manufactured and imported from France and Ger- 
many. 2. Also what is the composition used in mak- 
ing tiles or plates for coal burning stoves? A. Stove 
linings are fire brick or tiles made of fire clay. 

(34) P. C. A, asks: 50 horse power West- 

inghouse engine using steam at 70 pounds pressure 
from 60 horse power, 12 flue boiler. Cylinder exhausts 
into a 36 inch by 8 foot boiler having twenty -four 3 
inch flues J4 inch thick, and a rotary exhaust fan in 
chimney opening. Would the air drawn through the 
flues by the fan be sufficiently heated for economical use 
in a lumber dry house? A. According to your state- 
ment, we doubt the economy of your proposed ar- 
rangement. The temperature of the air delivered by 
the fan would be too low for rapid drying.. If you 
can give ample time for drying, the arrangement will 
work well, and the effect on the lumber better than 
drying very rapidly. 

(35) F. A. W. asks the date and most im- 
portant facts of the trial of horse power vs. locomotive, 
that took place in Baltimore, Md., nearly fifty years 
ago, with assistance of Mr. Peter Cooper. I lost the 
illustrated sheet he gave me. A. The trial took place 
on 28th of August, 1830, in a run from Baltimore to 
Ellicott Mills, distance of 13 miles, time one hour and 
15 minutes; shortest time for any one mile, 4J^ minutes. 
On the return trip, time was 61 minutes for whole dis- 
tance. Shortest time for any one mile, 3 minutes and 
50 seconds; one engine, 3J4 inch cylinder and 14J4 
inch stroke. You will find full account in Brown's 
History of Locomotive in America. 

(36) A. F. writes: I have a small vertical 
engine, 3x3; is it large enough to run a small boat? 1. 
How large a boat will it drive? A. With plenty of 
boiler, a boat 16 or 18 feet in length and 4*4 feet beam. 
2. Can I drive direct on shaft, or will I have to gear off? 
A. Drive direct. 3. How fast would the engine have 
to run? A. 350 to 380 revolutions per minute. 4. What 
would the dimensions of boiler have to be? A. Boiler 
with not less than 58 square feet of heating surface. 

(37) J. T. writes: A propeller engine cut-off 
cam is generally opposite the crank when on dead cen- 
ter. Now, what is the object in having it set behind 
the crank instead of the front? A. Probably to cut off 
later in the cylinder. We could not say positively 
without knowing the arrangement of your cut-off gear- 
ing. 

(38) B. E. R. writes: If one has an engine 
(slide valve) larger than he needs for his work, which 
is the more economical— to take off pressure from 
boiler, or to keep the pressure as usual and slack the 
speed on the engine? And is there much difference 
between these two ways? A. Keep up the pressure, 
and arrange your valves to work more expansively, 
will be most economical. 2. And, taking any com- 
mon slide valve engine run to its rated power and using 
a certain amount of fuel per horsepower, what part 
more fuel (approximately) would it take per horse 
power when running the same engine to one-naif its 
capacity? A. When running at one-half capacity, it 
will take a trifle more fuel per horse power, but the 
amount of difference will depend upon the surround- 
ings, radiation of cylinder, pipes, etc. 

(39) W. F. asks: 1. About how many and 
what kind of questions are asked in examination? A. 



We cannot say, as it is entirely with the examiners- 2. 
How many kinds of boiler iron are there, and what 
pressure will each kind stand to the square inch? A. 
There are various qualities of boiler iron made. Their 
tensional strength will run from 40,000 to 60,000 pounds 
per square inch. 3. How can a very small leak in a 
boiler, in the seams, be calked best without going to a 
boiler maker? A. By careful use of tbe calking tool. 
4. How many square inches ought a boiler of the fol- 
lowing size to contain : Six feet high, single flue, and 
about 3 feet in diameter? A. We do not understand 
your question about square inches in a boiler. 5. I have 
charge of a double piston engine, and hoist brick. I 
pull an average load of 500 pounds a trip. To do this 
I must carry between 70 and 90 pounds of steam. The 
engines are very powerful, though small, being 4x8. 

1 want to make the engines do the same work with 
sixty pounds. A. You can only make the engines do 
the work with 60 pounds steam by changing gearing 
(if you have gearing) so as to increase the speed of the 
engines without increasing speed of drum. 6. What 
kind of oil is best? I use black oil. A. There are so 
many kinds of oil in market, that we cannot say which 
is'best. 1. What is best to do, and how can a slipped 
eccentric be remedied immediately without losing time? 
A. Set your eccentric right and mark eccentric and 
shaft, so that if it slips you can set it in place by the 
marks. 

(40) W. M. S. asks: Can an engine, having 
to draw its water, and thereby expending some of its 
own power, throw a more effective stream than when 
the water is forced into the pumps by outside forces? 
A. No; whatever pressure is thrown on the suction by 
an outside force is so much relief to the power required 
to work the engine under similar conditions. 

(41) Azof, of Russia, writes: 1. a. I am 
putting down a cupola, using an old boiler shell, 3 feet 
6 inches diameter; inside measure after lining will be 

2 feet. I have two rows of tuyeres, 15 in each row, 4J4 
inches by 3 inches, made by leaving out third brick in 
each row. What wind shall I require to work most ad- 
vantageously? b. How much iron ought I to melt per 
hour? What should be the charges? Fuel anthracite. 
0. I have an English fan 25 inches diameter with 12 
inches round discharge, calculated by the maker to run 
down 3 tons per hour at 2,500 revolutions. With this 
fan I wish to blow cupola and three smiths' fires. What 
speed should the fan have for smithy and cupola to- 
gether, and what speed for smithy alone, and what ar- 
rangements of tubing would suit? A. a. A pressure 
of 7 or 8 ounces per square inch of coke is used, and 
with coal 12 to 16 ounces, b. Average not over 1]4 
tons per hour with your dimensious of cupola. This 
may be increased by careful manipulation to 2or2J^ 
tons. Your blower is sufficient for three tons if the 
cupola were largeenough. e. Your fan is ample for both 
cupola and three forge fires; 2,500 revolutions will be 
fast enough for all your work, and might be reduced 
one-quarter or one-third when forge fires only are in 
use, but the blast to fires should be regulated by a 
valve at or near the forge. 2. In using emery wheels, 
should the upper side of the wheel run to or from the 
workman? A. Run top of emery wheel from the work- 
man. 3. What will be the horse power of a horizontal 
engine whose cylinder is 9)4 inches by 16 inches, revo- 
lutions 95 per minute, and will a boiler with one flue 
only 14 feet 6 inches by 4 feet 3 inches be large enough 
for this engine ? A. With 50 pounds average pressure 
on piston,21 horse power. If fired underneath shell and 
leturn through flue, it would answer; but if the furnace 
is inside the flue, it is too small. It would be better if 
increased in length 4 feet or 5 feet. We think you 
have at least three times the amount of tuyere opening 
into cupola that you should have, though in this re- 
spect much depends upon the kind of fuel. In respect 
to charging, we cannot advise you, as much depends 
upon shape and height of cupola and character of fuel. 
We recommend you to obtain a copy of Spretson on 
Casting and Founding, published by Spon, London, 
and West on American Foundry Practice. They will 
give you much information on the subject. 

(42) S. F. H. asks: 1. What is the size that 
book binders use for putting on gold leaf? A. It is al- 
bumen, the white of an egg. 2. How is an electrotype 
made from a relief plate in photo-engraving, or is the 
electrotype made from a plaster cast, and how? A. 
A wax mould is taken from the relief plate, and then 
covered with very fine plumbago by means of a brush 
or air blast. The copper is deposited on the plumbago 
by means of a battery. When the shell is sufficiently 
thick, it is removed from the wax a&l filled in at the 
back with type metal. 

(43) a. H. J. asks: 1. Will 3 cells of the 

Law battery answer for plating small articles, say a 
watch case? A. Better use a continuous current bat- 
tery, like the Daniell or gravity. 2. Can I increase the 
power by using larger zincs? A- Not to any great ex- 
tent in the battery referred to. 3. Can I increase tbe in- 
tensity by using some other liquid in the place of the 
salammoniac solution, and at the same time make the 
battery more constant? If so, what liquid? A. Better 
use some other form of battery. 

(44) L. P. Jr., asks (1) if there is any 

cement that can be used on glass and is not soluble in 
bisulphide of carbon. A. Gelatin dissolved in acetic 
acid 'makes a cement insoluble in bisulphide of car- 
bon. 2. Also, if there is any way to insulate a steel 
magnet so that it will retain its strength, if inserted in 
a piece of cast iron? A. There is no way to insulate 
the magnet. 

(45) H. R. E. asks (1) how many cells of 
the plunge^bichromate battery, size of carbons and zincs 
3x6 inches, I require to produce incandescence in a 
lamp similar to Edison's 9 A. Six cells will operate a 

3 candle incandescent lamp. 2. Also, how to make a 
medicalmagneto electric machine for family use? A. 
Consult any work on physics or electricity, or the back 
numbers of the Scientific American Supplement. 
The subject is too extensive for our Note and Query 
columns. 

(46) A. J. N. asks how the supersaturated 
solution of bichromate of potassium is made, the same 
as is used by M. G. Trouve in his illuminated jewelry? 
A. Dissolve bichromate of potash to saturation in hot 
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water. Let the solution cool. When the sulphuric 
acid is added, the solution will become hot, and redis- 
solve most of the crystals formed on cooling. 

(47) W. K. R. writes: Supposing that a 
man had the power to fly through space at the rate of 
104655 statute miles per hour, in same direction that 
the world revolves, starting from New York city at 12 
M., and having flown one hour, would stop and ask 
what time it was, would he not get the reply that it 
was 12 o'clock? He flew another hour, and asked the 
time; he was told it. was still 12 o'clock, and so on 
until he came to his starting point, New York. He has 
traveled all through day time, but when he gets to 
New York he is told a night has passed. Hdw do you 
account for the day gone by and the difference in time? 
A. As you have put the proposition, why not place the 
man on top of some high steeple? In this case he will 
be passing through'space at a rate of 1046"55 miles an 
hour in same direction as revolution of earth. His re- 
lation to objects below him will remain unchanged, but 
his relatiou to time will be ever changing. It will be 
midday when he is on the nearest approximate side to 
sun, and midnight when he is in exactly the opposite face 
of earth. If, however, he flies at rate stated in oppo- 
site direction of rotation of earth, which is probably 
what you wish, he will remain on midday line, while 
the earth will be rotating constantly below him. Dur- 
ing the mean time it is New York or any point from 
whichhe may have started which has found the mid- 
night line, and which therefore counts one day as hav- 
ing elapsed. 

(48) S. A. R. asks: 1. What is the power 
and probable cost of a dynamo capable of running a 
dozen incandescent lamps? A. Probably $200. 2. 
What power of motor would be necessary for running 
such dynamo? A. 1% to 2 horse power. 8. What size 
lamp is most suitable for an ordinary sized dwelling, 
more than one lamp per room being preferred? A. 
15 candle power. 

(49) Q. W. L. asks (1) how to change the 
surface of iron and steel to a black color. A. See 
answer to query 48 in Scientific Amebioan for March 
29, 1883. 2. Is there anything that will protect finished 
iron from rusting? A. See Scientific American Sup- 
plement, No. 226, for recipes of Varnishes for Protect- 
ing Iron. 

(50) Gr. P. W. asks how to treat fence posts 
to make them last longer in the ground. Some boil in 
coal tar, others char the ends with fire, others say put 
the top end down. A. We would recommend the 
coal tar treatment, and why not at same time put top 
end downward? You would then have a very good 
combination. 2. I want a recipe for an embalming 
fluid, to use as an undertaker upon human bodies. 
A. See A New Method of Embalming Bodies and 
Preserving Tissues, page 69, Scientific Amebioan, 
for February 4, 1882. Also, Brunelli's Process of Em- 
balming, page 169, Scientific Amebioan, March 18, 
1882, and Embalming in Italy, page 52, Scientific 
Ameeican, July 22, 1882. 

(51) W. H. writes: 1. When celluloid col- 
lars have been worn a short time, they turn yellow. 
Can they be restored to their original color? A. If the 
coloring does not disappear when the affected portions 
are rubbed with a woolen cloth and a little twpoli, and 
then polished with a clean woolen rag, the injury is a 
permanent one. 2. How are the sticky fly papers made 
that are sold by drugstores? A. Boil a ounce small 
chips of quassia in 1 pint of water, and add 4 ounces 
glycerine. 3. What metal is it that mixed with tin 
prevents it turning lead color, but makes it look whiter 
and more like silver when the article has been used 
some time ? A. An imitation of silver is made by com- 
bining 3 ounces tin with 4 pounds copper. So that it is 
possible that by adding copper in suitable quantities the 
desired result will be obtained. 

(52) R. S. B. writes: 1. I want to make 
caustic soda liquor for boiling goods. I know that car- 
bonate of soda boiled in lime and allowed to settle will 
produce the liquor. What is the best way to do this? 
A. The most convenient way for you will be the best 
way. It is immaterial in what kind of vessel the opera- 
tion be performed. 2. Will the liquor be as strong this 
way as by putting in 70 per cent soda? A. We believe 
itwillbe. 3. Willitbefree of lime, as the lime will 
spoil the goods I want to cook? A. Unless exactly the 
right amount of lime is used to satisfy the sodium car- 
bonate, there will be danger of an excess of lime. To 
obviate any difficulty of this sort, the utmost care must 
be used to employ the proper proportions of each. 

(53) R. B. R. writes: In my letter to you 
suggesting what seemed to me to be the natural ar- 
rangement of the colors of the spectrum as applied to 
the musical scale, the order of colors should have been 
reversed in the list given, so as to read: 

Notes. Colors. Sound vibrations. Light vibrations. 
106% 458 trillions. 

120 506 " 

Semitone. Semitone. 

128 • 635 " 

144 577 •' 

160 622 " 

170« 658 

192 727 " 

The vibrations per second in this list increase in the 
same direction; and you will observe that the differ- 
ence in both series of vibrations between B and C shows 
the semitones. This is evidently no accident on the 
part of nature, but clearly an indication that she in- 
tended we should study sound music and color music 
in connection, and not as separate arts. Will you 
kindly inform me how I can obtain seven distinct 
transparent shades of each color? I cannot get the in- 
formation from the painters. Would gelatine paper 
enable me to do it? A. Your investigation, if novel, 
is an extremely interesting one. We would suggest 
that excellent effects may be obtained by coating glass 
with ordinary shellac varnish (made with bleached 
shellac) tinted with aniline dyes. The dyes you can 
easily select of the shade that seems to you most desira- 
ble. The glass must be slightly warmed before apply- 
ing' the varnish. The strongest alcohol should be used 
*or dissolving the shellac and the powdered (not liquid) 
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aniline colors. One part of shellac to eight of alcohol 
is a good proportion. The varnish should be poured 
on and placed evenly over the "glass, and the superfluous 
quantity returned to the bottle. It must not be painted 
on. 

(54) L. V. T. writes: 1. I send a piece of 
wall paper, and would like to know if there is any ar- 
senic contained in the green color, and what are 
the symptoms of arsenic poisoning? A. The green 
spots on the paper are so small and so few that we 
think there is very little danger of poisoning from this 
source. To determine the quantity of arsenic in the 
wall paper sent, a chemical examination would be ne- 
cessary. The symptoms of arsenical poisoning, accord- 
ing to Taylor, are first f aintness, depression, nausea, 
and sickness, with an intense burning pain in the region 
of the stomach, increased by pressure. The pain in 
the abdomen becomes more and more severe, and there 
is a violent vomiting. In chronic cases there will be 
inflammation of the conjuctivae, with suffusion of the 
eyes and intolerance of light; also with more or less 
irritation of the skin. 2. Can you tell us of a substance 
to mix with Portland cement that will set middling 
quick and stand weather, and become hard and dura- 
ble? Sharp sand and Portland cement with plaster of 
Paris, we have tried, but the plaster freezes and swells 
in winter and bursts the socket. Is there anything we 
could mix with the sand and cement to improve it? A. 
The following cement will probably suit your wants: 
63 parts well burned brick and 7 parts litharge pulver- 
ized and moistened with linseed oil. Moisten the sur- 
faces to which it is to be applied. Also see article on 
Cements, page 2110 of Scientific Ameeican Supple- 
ment, No. 133. 

(55) W. R. S. asks whether or not any one 
has succeeded in photographing in natural colors. If 
it has been done, what was the modus operandi? A. 
Not very successfully. See back Nos. of the Scien- 
tific American and Scientific American Supple- 
ment for information. We send you catalogue. 2. 
In Supplement No. 149, under the heading Simple 
ElectricLight, four or six bichromate cells of the size 
given are said to be necessary. Would a single cell, 
four or six times as large as the one recommended, 
answer the purpose just as well? A. No. 3. Where, 
and by whom, is the Chemical News published? A. 
Editor, William Crookes, Boy Court, Lndgate Hill, Lon- 
don, Eng. 

(56) W. L. T. asks: What is crocus? 
A. The term, as employed in the mechanic arts, usually 
refers to a preparation of the oxide of iron used for pol- 
ishing metals andgems. But the term is generic and 
not specific, and means, from the Greek, " saffron," a 
color. It is applied also to an oxide of copper and an 
oxide of antimony. 

(57) D. 8. asks: 1. Are all kinds of small 
castings made to any extent direct from the Bessemer 
converter into the ordinary sand moulds? If not, why 
not? A. Bessemer steel demands so high a heat for 
fluidity sufficient to pour small castings that ordinary 
sand moulds will not contain the metal in shape. 
Ground silica is used for Bessemer steel moulds. 2. As 
I understand, malleable castings are simply ordinary 
castings put through a process to extract a part of the 
carbon. If this is so, and the Bessemer converter de- 
carbonizes the fluid metal to begin with, why should 
not all kinds of castings be made direct into sand 
moulds from the converter? A. The material of Bes- 
semer steel and that of malleable cast iron is radically 
different, fully as much so as brass and bronze, or lead 
and Britannia metal. Not only is the resultant ma- 
terial different, but the materials of the compositions 
are different. Treatment appropriate to the one is en- 
tirely unfitted to the other. 

(58) N. D. T. asks for a recipe for making 
soap bubbles, such as are used for chemical experi- 
ments. A. One gramme dry Marseilles soap is dissolved 
in 100 grammes warm water; this is filtered, and to 
every 100 cubic centimeters of this solution 40 grammes 
white sugar is added. Bubbles made with this liquid 
will last several hours. 

(59) E. S. A. asks how thecementis manu- 
factured, or where I can obtain it, which is used to 
paper iron pulleys to prevent the belts from slipping? 
Also the kind of paper used for the same. A. Use 
hard wrapping paper and glue. Roughen the surface 
of the pulley with a coarse file. Then draw the paper 
tightly around the pulley, brushing the glue quickly 
npon the pulley and upon the paper, so that every layer 
will be perfectly glued together; put on eight or ten 
thicknesses. 

(60) E. D. L. asks if there is any prepara- 
tion that you can put on a wall that has been white- 
washed, to make pa per adhere to it, and thus avoid the 
trouble of scraping the walls. A. The whitewash 
must be scratched with a stiff brush, to remove every 
particle of loose lime from the surface, after which it 
should be thoroughly swept down with a broom and 
then coated with glue size prepared by breaking up 
glue into small pieces, putting them in a vessel with 
sufficient cold water to just cover them, and in the 
morning the glue will be soft enough to melt readily 
with a moderate heat; then reduce to desired consist- 
tency by adding suitable amount of water. 

Minerals, etc. — Specimens have heen re- 
ceived from the following correspondents, and 
examined, with the results stated: 

Mrs. J. A. H.— The mineral is simply a very pretty 
piece of crystallized quartz, and is of no value except 
as a curiosity.— E. A. B.— Realgar is found principally 
in Europe, in Austria and in Saxony. It is valuable as 
a mineral, being worth 25 cents to $2.00 per specimen. 
The ease with which it could be produced artificially 
would prevent it from ever becoming commercially 
valuable.— A. O.— The specimen appears to be clay 
colored with oxide of iron or decomposed iron ore. Its 
nature cannot be positively determined unless it be 
chemically examined.— L. P. K. — The brown specimen 
is a close grained silicious materialcolored by iron, and 
is of no value as an ore. The other specimen is horn- 
blende and mica. -G. A. S.— The specimen is simply 
clay (aluminumsilicate) colored with a little iron oxide. 
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Adding machine, W.H. Beatley 297,343 

Air cooling device, W. V. Wallace 297,476 

Air medloator and injector, B. McGregor 297,427 

Alarm. See Burglar alarm. 

Animal shears, W. P. Winckenden 297,327 

Ash pan, steam emptying, J. Desmond 297,507 

Axle lubricator, car, W. G.Mitchell 297.527 

Axle yoke, H. K. Poiter 297,160 

Bag. See Mail bag. 

Bag turning'.machine, S. T. Lockwood 297,141 

Baletie.J. White 297,208 

Baling press, H. V. & C. P. Scattergood 297,399 

Barrels, apparatus for plugging and tapping, N. 

W.Payne 297,440 

Bed pan, J. E. Drakeley 297,119 

Belt fastener, E. Maynz 297,146 

Belt, traveler's treasure, A. H. Kepley 297,268 

Berth, folding, H. S. Hale 297,256 

Billiard cue tip, D. Dessauer 297,508 

Bleaching raw cotton, J. C. Vanlohe 297,319 

Blind slat lock and operator, I. Van Kersen 297,204 

Blind stop, T. Massey 297,145 

Block. See Building block. 

Blower, fan, J. E. Studley 297,310 

Blower, rotary, R. E. Harris 297,392 

Board. See Cutting board. Game board. Lap 

board. 
Boat. See Canal boat. 

Book clasp, extensible, J. Monch 297,431 

Boot cleaner, Kupferle & Dowler 297,135 

Boot or sboe, P. Packard 297,156 

Boot or shoe, W. H. Wetmore 297.207 

Boot or shoe coasting guard, W. Lawrence 297,422 

Boot or shoe heel plate, S. D. Mehew 297,150 

Boots or shoes, machine for cleaning and black- 
ing, J. Hargrave 297,390 

Boots, shoes, etc., forming felt, D. P. Messer 297,280 

Bottle, T. L. Seymour 297,174 

Bottle opener, W. H. Hannan 297,339 

Bottles for aerated or gaseous liquids, stoppering, 

R.J.Sankey 297,298 

Box fastener, T. Humphreys 297,262 

Bracket. See Lamp bracket. 

Brake. See Car brake. Vehicle brake. 

Brick kiln, J. S. Lester 297,423 

Brick machine, W. Andrus 297.218 

Bridge, suspension, G. Wegner 297,479 

Building block, W. Stranders 297,308 

Building, fireproof, Q. W. Rader 297,149 

Burglar alarm, H. E. Taber 297,311 

Button, J. Bird 297,344 

Button fastener, J. P. Thayer 297,314 

Button machine, D. H. Campbell 297,496 

Button setting implement, J. F. Thayer 297,315 

Buttons, machine for making, D. H. Campbell — 297,195 

Cable grip levers, pawl for, Root & Tucker 297,452 

Cables, laying subterranean, S. P. Shelbourne — 297,179 

Calipers, C. Bovensiep 297,492 

Canal boat, A. McDonald 297,279 

Capsule machine, J. H. Glover 297,380 

Capsules, machine for moulding gelatine, W. A. 

Tucker 297,318 

Car brake, J. Stroecker, Jr 297,192 

Car brake attachment, Holcomb & Miller 297,130 

Car coupling, Brower & Dunlap 297,226 

Car coupling, G. Forbes 397,247 

Car coupling, T. L. McKeen 297,428 

Car coupling, R,T. Morrison, Jr 297,152 

Car coupling, E. L. Raynsford 297,293 

Car coupling, G. W. Smillie 297,305 

Car coupling, S. L. Wiegand 297,328 

Car starter and brake, J. w. & G. R. Strickle 297,309 

Carpet f asteuer, H. A. Schwebs 297.453 

Carriage top, H. McCurry 297,147 

Carriages, material for covering, E. W. Harral. . 297,257 

Cart, dumping coal, W. S. Shoemaker - 297,539 

Cartridge shell, P. Boca 297,345 

Case. See Organ case. Show case. Ticket case. 
Watch case. 

Cash system, T. M. Kenney 297,522 

Catamenial sack, C. H. Levy 297,274 

Chain, drive, W. D. Ewart 297,362 

Chain, drive, D.D. McKernan 297,149 

Chain hook, watch. C. B. Carpenter 297,498 

Chair, N. Jacobson 297,405 

Check holder and bag fastener, C. Leavitt 297.137 

Check row wire, W. F. Johnson 297,265 

Check rower, J. J. Tuttle 297,202 

Chuck for rock drills, H. C. Sergeant 297,456 

Churn, J. II. Burck 297.109 

Churn, D. W. Curtis 297,233 

Churn, A. M. Otis 297,585 

Churn, Steed & Nixon 297,191 

Churn, J. B. Wilson 297,482 

Chute, coal, J. E. Clifton 297,350 

Cigar bundling machine, H. F. Behnsen 297,230 

Cigar cutter, G. E. Siebler 297,302 

Cigarette, B. A. Kaufmann 297,409 

Clamp. See Cord clamp. Rope, cord, etc., clamp. 
Clasp. See Book clasp. 
Cleaner. See Boot cleaner. 

Cleat for end gates, J. H. Warren 297,477 

Clip. See Hame clip. 

Clocks, automatic winding signal for spring, E. 

Jungerman 297,530 

Cloth cutting machine, D.H. Campbell 297,497 

Clothes hanger, L. Barkany 297,341 

Clutch mechanism, Bell & Gay 297,189 

Coffeepot, B. F. Staggs 297,190 

CoffiD lid or cover and making the same, B. Mor- 
ris 297,528 

Coin, counter Tor facilitating the transfer of, 

Lego&Dupau : 297,138 

Collar, horse, G. W. Pool 297,159 

Coloring matter, ethyl blue, A . Kern 297,416 

Coloring matter, manufacture of ethyl blue, A. 

Kern 297,413 

Coloring matter, methyl blue, A. Kern 297,414, 297,415 

Compasses, device for ascertaining the variation 

of , C. E. Kirtland 297,419 

Cop building mechanism. Bond & Smethurst 297,107 

Cord clamp, C. J. A. Sjoberg 297,303 

Cores, machine for making green sand, J. Scull. . 297,172 

Corkscrew, T. Curley 297,232 

Corn sheller, H. Packer 297,288 

Coupling. See Car coupling. Pipe coupling. 

Lightning rod coupling. Thill coupling. 
Crane, traveling Barnhart & II uber (r) 10,470 



Crank disk, H. Tabor 297,313 

Cultivator or harrow, wheel, C. La Dow 297,524 

Cupboard, Dow & Gorgas 297,210 

Curtain fixture, T. L. Quigley 297,163 

Cutter. See Oatmeal cutter. 

Cutter head, M. S. O'Neil 297.534 

Cutting board, G. W.Cody 297.351 

Dictionary stand, E.D.Swain 297,541 

Digger. See Potato digger. 

Disinfecting sewers, Collings & Pike 297,229 

Distillation of wood, apparatus for the, R. Hal- 

dane 297,517 

Door lock, sliding, J. H.Dougherty 297,239 

Door securer, W. Starrett 297,465 

Double headed gauge, G. S. Forrest 297,371 

Double-tree, S. M. Pirey 297,512 

Dough mixer, F. P. Hussey 297.518 

Draught equalizer, C. Olson 297,286 

Drill. See Grain drill. Ratchet drill. 

Drilling machine, suspended, Gordon & Hobbs.* . 297,383 

Dust arresting machine, J. S. Brandstaetter 297,223 

Dust collector, Ortman & Taylor 297,486 

Egg and sugar beater, C. Deis 297,115 

Electric cable, S. F. Shelbourne 297.177 

Electric circuits, junction box for. A. P. Wright.. 297,547 
Electric conductor, anti-induction, S. F. Shel- 
bourne 297,176 

Electric conductors, conduit and attachment for, 

S. F. Shelbourne 297,183 

Electric conductors from induction, protecting, 

S. F. Shelbourne 297,184 

Electric light and telegraph post, combined, S. F. 

Shelbourne 297.182 

Electric light fixture, P. H. Klein, Jr 297,269 

Electric lignt tower, J. S. Adams 297,882 

Elevator. See Excavating elevator. Water ele- 
vator. 

Elevator safety clutch, J. W. Simmons 297,459 

Embroidery, M.H. Pulaski 297,448 

Engine. See Gas engine. Portable and traction 
engine. Rose engine. Rotary engine. 

Engine, I. De Graff 297,506 

Engine, combined straw and coal or wood burn- 
ing, M. Rumely 297.170 

Engraver's tool, W. Wildt 297.213 

Excavating elevator, G. H. Kanmacher 297,410 

Excavator and dredge, R. R. Osgood. 297.287 

Extension suspensory rod, C. La Dow 297,136 

Pan. automatic, W. B. Greene 297,386 

Fanningmill, W.H.Kelly 297,411 

Faucet, J. McGinley 297,426 

Feed water heater, R. G. Ewer 297,246 

Fence, barbed, H. M. Underwood 397.203 

Fence, flood, J. Snider 297,188 

Fence, iron, T. Rogers 297,295 

Fence post, F. S. Smith (r) 10,471 

Fences, machine for making wire, H. Smith 297,461 

Fences, warning device for barbed, C. H. Bacon. . 297.487 

Filtering apparatus, Farquhar & Oldham 297,363 

Filtering apparatus, liquid, Farquhar & Oldham.. 297,364 

Finger ring, C. Prahl 297,446 

Firearm, magazine, J. M. Marlin 297,424 

Fire escape, portable, F.I. Freeman 297,126 

Fire extinguisher, automatic, W. Neracher 297,432 

Flier for twisting silk, H. Liautier 297,140 

Forge, portable, T. H. Bullock 297,494 

Furnace. See Glass furnace. 
Gauge. See Double-headed gauge. Railway track 
gauge. 

Game board,'L. P. Valiquet 297,475 

Gas, apparatus for the manufacture of, H. M. 

Pierson 297,444 

Gas engine, S. L. Wiegand. 297,329 

Gas, generating, Pratt & Ryan 297,162 

Gasgovernor, J. S. Connelly 297,113 

Gear, driving, F. Jenkin 297,407 

Glass furnace, J. Dalzell 297,114 

Glass lamps and lamp founts, mould for the 

manufacture of. J. F. Miller 297.430 

Governor, marine engine, Bell & Fuller 297,343 

Grain binder cord holder, R. W. Maske 297,144 

Grain drill, T. Becker 297,488 

Grain header and harvester, P. E. Drouet 297,510 

Grain scourer, G. A. Dawson 297,853 

Grate, L. Bannister 297,340 

Grate, fire, G. Alexis-Godillot 297,548 

Grindstones, knockdown frame for, F. M. 

Stearns 297,466 

Gun locks by recoil, mechanism for operating, H. 

S. Maxim 297,278 

Halter fastener, M. C. Hayes 297.259 

Hame clip, C. W. Massenheimer 297,277 

Handle. See Saw handle. 
Hanger. See Clothes hanger. 

Harness checking device, Floyd &Barton 297,369 

Harness pad, H. C. Babcock 297,486 

Harvester, W. Dingman 297,357 

Harvester, W. N. Whiteley 297,545 

Harvester grain wheel, vv. N. Whiteley 297,544 

Hasp lock, D. H. Donaldson 297,117 

Hat and coat hook, F. Seliger 297,173 

Hat bodies, method of and machine for scalding 

andfelting, J. S.Taylor 297,471 

Hay ricking device, R. O. Davis 297,234 

Header and thrasher, combined, S. L. Gaines 297,127 

Heater. See Feed water heater. 

Heating and ventilating apparatus, P. W. Nolan.. 297,434 

Heating apparatus, D. M. Graham 297,129 

Heel machine, E. H. Parks 297,437 

Hides. and leather, machine for wringing raw, A. 

Heim 397,260 

Hoisting device for vessels, R. H.Purnell 297,536 

Holder. Grain hinder cord holder. Paper holder. 

Sash holder. 
Hook. See Chain hook. Hat and coat hook. 

Snap hook. 
Horse attaching and detaching device, C. C. Fer- 
mi 297,367 

Horse cleaner, E. M. Farr 297,865 

Horse detacher, I. A. Wesson 297,205 

Horse power, portable, H. Packer 297,289 

Hose pipe nozzle, J. E. Prunty 297,447 

Ice making apparatus, absorber for ammonia, M. 

S.Conly 297,502 

Ice plow, H. F. Dernell 297,236 

ice tongs, J. S. Dolllnger 297,237 

Ice tongs, M. Hatfield 297,393 

Indicator. See Station indicator. 
Induction, controlling and limiting, S. F. Shel- 
bourne 297,178 

Injector, W. T. Ewing 297.511 

Inkwell, J. H. Gifford 297,878 

Insulated electric conductor or catle, S. F. Shel- 
bourne 297,175 

Insulating electric cables, method of and appara- 
tus for, 3.F. Shelbourne 297,181 

Insulator for telegraph wires, Baldwin & Thurs- 
ton 297,101 

Jack. See Lifting jack. 
Kiln. See Brick kiln. 

Kite, W. C. Wood 297,215 

Knife. See Pocket knife. 
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Knife sharpener and fork combined,. W. Kauf- 
man 297,521 

Knob attachment, latch, G-. L. Howland 297,402 

Ladder, 0. Frizell 297.251 

Lamp, L. O. Brekke 297,493 

Lamp, F. W. Merryman .. 297,429 

Lamp bracket, A. Thurber 297,317 

Lamp, electric arc, B. Thomson... 297,194 to 297,201 

Lamp, extension, Parker & Griswold 297,157 

Lamp fountain, glass, G. H. Lomax :.. 297,276 

Lamp, incandescent electric, T. E. Gatehouse 297,377 

Lamp mat, metallic, T.F.Wood 297,214 

Lamp ventilation, F. H. Smith 297,460 

Lamps, reflector holder for, D. R. Williams 297,481 

Lap board, A. L. Anthony 297,219 

Level, surveyor's, T. F.Randolph 297,164 

Leveling and plumbing Instrument, O. H. P. 

Brown 297,227 

Lifting jack, J. B. Halbert 297,255 

Lifting jack, B.J. Qvarnstrom 297,292 

Lightning rod coupling, T. H. Patee 297,290 

Lightning rod machine, portable, T. H. Patee 297,291 

Liquids, apparatus for dispensing and drawing, 

L; Bergen..... .... 297,221 

Lock. See Door lock. Hasp lock. Seal lock. 

Lock. F. VV. Mix 297,151 

Lubricator. See Axle lubricator. 

Lubricator; H. R. A. Boys.. 297,347 

Lumber rack, J. A. Aycock. 297,485 

Lumber trimming machine, E.Heyde 297,395 

Machinery, device for suspending, J. D. Hunting- 
ton 297,133 

Machinery, mechanism for checking or stopping 

the action of, J. D. Wright 297,330 

Magnet for dynamo-electric machines, field, J. 

W. Lawson 297,273 

Mailbag.J. Kbert 297.359 

Mall bag, F. Wheaton .....297,326 

Mail bag fastener and tag holder, W. D. Dore- 

mus;..... 297,509 

Mail bag fastening, M. V. B. Bthridge 297,245 

Mail bag fastening, E. Osgood 297,155 

Mailing machine, R. Dick 297,116 

Malt liquors, process of and apparatus for the 
treatment of hops in the manufacture of, A. 

Steinke 297,467 

Mat. See Lamp mat. 

Measure, tape, W. Keuffel 297,417 

Metals from franklinite ores, separating, A. F. 

Wendt A 297,480 

Metals from their ores, process of and apparatus 

for separating, A. H. Bliss 297,105 

Meter. See Water meter. 
Mill. See Fanning mill. 
Mixer. See Dough mixer. 

Moulding machine, J. W. Hudson 297,403 

Motion, mechanism for converting, F. H.Rich- 
ards 297,165 

Motor. See Spring motor. 

Motor, J. Heckenlively 297,394 

Motor, H. Roeper 297,537 

Mucilage cup or holder, S. S. tlarman 297,391 

Musical instruments, tranposition key board for, 

W.Bohrer 297,222 

Necktie fastener, W. L. Linder 297,275 

Net for horses, fly, D. Fisehbeck 297.121 

Nuts, locking washer for jam, A. P. Neible 297,154 

Oatmeal cutter, F. VV. Kremer 297.523 

Oatmeal machine, G. H. Cormack .... 297,508 

Oidium. composition for destroying the grape. H. 

De Chasseloup-Laubat... 297.354 

Oil cup, P. Small 297,304 

Oil cup feeder feeder, J. E. Worswick 297,483 

Organ case, cabinet, O. C.Whitney 297,212 

Organ stop action, reed, O. C. Whitney 297.211 

Pad. See Harness pad. 

Paint, liquid, G.T.Lewis 297,139 

Paper tmx machine, P. Abbott 297.484 

Paper holder, I. S. Mudgett 297,284 

Pen, fountain, Kletzker & Court 297,420 

Pencils, combined apparatus for attachment to, 

Hickisson & Lee... 297,396 

Pencils, etc., device for holding, C. W. Boman 297,106 

Perfumery stand, V. Demuth. 297,235 

Pipe coupling, T. Hunt 297,264 

Pistol handle, J. C. Kelton 297.412 

Planter check row attachment, seed, F. W. Calais 297,110 
1'laques, preparing or treating composition or 

material to be used in making, J. J. West 297,206 

Plow, J. Hitz 297,450 

Pneumatic tube, W. G. Davis 297,505 

Pocket knife, G. Freund 297,375 

Portable and traction engine, M. Rumely 297,169 

Potato coverer, F. G. Juney 297,266 

Potato digger, J. Estes 297,361 

Potato digger, H. Nelson 297,285 

Press. See Baling press. 

Pressure regulator, F. J. Freese 297,373 

Printing, form roller for, A. Campbell 297,112 

Printing machine, A. Campbell ... 297,111 

Printing machines, wiping and polishing appara- 
tus for plate, A. Reid 297,294 

Printing press feed guide, W. B. Smith 297,464 

Pulley, H. C. Newcomb... 297,531 

Pulley block, D- M. Garrett 297,128 

Pulley, reversing, G. A. Tobey 297.473 

Pulley, split, Baldwin & Stiles 297,339 

Pump, R. P. Garsed 297,376 

Pump, double acting. W. H. & C. A. Holcombe... . 297,400 

Pump, rotary, A. Warth . . 297,478 

Pump, vacuum, C. G. E. Neveux 297,433 

Quoin, M.O. Barry 297,102 

Rack. See Lumber rack. 

Radiator, steam, C. wheat 297,325 

Rail or tramway systems, apparatus to be used 

in electric, M. H. Smith 297.306 

Railway frog, D. H. Mahoney 297.142 

Railway rail Joint, R. P. Morgan, J r 297.283 

Railway track gauge, P. Nolan 297,435 

Ratchet dril I . C. Schumacher 297,171 

Ratchet drill, P. A. Whitney. 297,210 

Register. See Time register. 
Regulator. See Pressure regulator. 

Rein hook, check, G. W. Hall. 297.387 

Rheostat, B. Weston '. 297,324 

Rings, coupling links, etc.. apparatus for making, 

S.Harris 297,258 

Rocking chairs, spring attachment for platform, 

W. 1. Bunker 297,108 

Rod. See Extension suspensory rod. 

Rolling axles, machine for, S. H. Wilson 297.546 

Roofing compound, J. T. Fretwell 297,374 

Rope, cord, etc., clamp, F. Egge 297,241 

Rope or line clasp, A. L. Pitney 297,158 

Rose engine, A. Schwitter 297.454 

Rotary engine, G. L Griffin et d 297,254 

Ruling machine feeding device, Larson & Ham- 

marlund 297,525 

Saddle, harness, A. W. Frazee 297,250 

Saddle, riding, J.L.Powell 297,161 

Saddle seat. P. B. Hirsch 297,398 

Safety pin. W.J. Broadbent 297,224 



Salt, apparatus for the manufacture of, S. C. 

Wells. ....: 

Sash fastener, F. M. Case 

Sash fastener, L.J. Church 297,499, 

Sash holder, W. O. Smith 

Saw, drag, F. A. Crawshaw 

Saw, hand, C. A. Fenner 

Saw handle. P. Fraizer 

Sawjointer and gauge, combined, H. Flater 

Saw tab, J . E. Emerson 

Saw tab plate, J. E. Emerson 

Scale, pendulum, H. C. Keeler 

Screen. See Window screen. 

Screening, slashed metallic, J. F. Golding 

Screw tap, collapsible, J. M. Johnson 

Seal lock, C. M. Plumb 

Seam finishing machine, C. Woodman 

Secondary battery, W. A. Shaw 

Seed, treating cotton, T. Taylor 

Sewing machine, Carpet, G. Gowing 

Sewing machine embroidering attachment, G. W. 

Baker. 

Shaft bearing, H. Tabor 

Shafting, coupling, A. Muir 

Shears. See Animal shears. 
Sheller. See Corn shelter. 

Shingle,* metallic, J. Mott 

Shingle, metallic roofing, J. Mott.... 

Shoe, I. A. Beals 

Shoe, J. 11. Stickney. 

Shoe upper. W. G. Slater 

Shovel, F. W. Hudson 

Show case, Ladd & Whitaker 

Shutter fastener, W. E. & D. E. Doolittle 

Signal. See Train signal. 

Sink or analogous article, H . L. Jacobs 

Skate, roller, T. P. & J.B. Hall 

Sleeve, garment, S. Lorsch 

Sleigh knee brace, O. A. Thayer 

Smoke consumer. W. L. Fitch 

Snap book, J. C. Covert 

Snow plow. O. Jull 

Speed device, variable, W.F.Marks 

Spooling machine stop motion device, J. Garsed.. 
Spring. See Watch case spring. 

Spring motor, H. Hohmann 

Stand. See Perfumery stand. 

Station indicator, M. V. Walker 

Stave bending machine, E. «Sb B. Holmes 

Steam, apparatus for utilizing waste heat of kilns 

in generating, C. Godfrey 

Steam pressure gauge trap, G. H. Crosby .. ... 

Steamer, potato, C. F. Bower 

Stopper lock, J. D. Mattison 

Stovepipe connection, G. Laube 

Stove, vapor, F. O. Farwell.. ... 

Stump puller, Grabert & Dennis 

Syringe, J. B. Hunt 

Tag, key, V. A. Knox : 

Tank. See Windmill tank. 

Target.flying. 0. F. Stock 

Telegraph and telephone instruments, protector 

for, E. M. Greene 

Telegraph cable, submarine, S. F. Shelbourne 

Telegraph, duplex or quadruples, G. Smith 

Telegraph, quadruples, G. Smith 

Telegraph wires, conduit for underground, E. O. 

Hildebrand 

Telephone, J. H. Rogers 297,166 to 

Telephone, H. B. T. Strangways. 

Telephone and telegraph purposes, conductor for, 

W. Jamleson 

Telephone call and switch box, E. H. McFall 

Thill coupling, J. C. Dietrich 

Thill coupling, S. Hubbell, Jr 

Thill coupling, P. D. Peck 

Thill coupling, Rundell & Van Valken burgh 

Thimble, M. Demme 

Thrasher and huller, clover, C. A. Bikle 

Thread, machinery for stretching and smoothing 

sewing, J. E. Tynan.. 

Ticket case, P. Abbott 

Ticket case. W. E. Chatterton 

Tiles, constructing and fastening, W. Booth 

Time register, automatic, G. W. Foster 

Tongue rest, J. Fisher 

Tower and mode of erecting the same, skeleton 

iron, J. S. Adams 

Tower, skeleton, J. S. Adams, 

297,331, 297,334, 297,335, 297,337. 

Tower, skeleton iron, J. S. Adams 

Toy, L. Keller ... 

Toy pistol, A. Gilman 

Train signal, Parish & Munn 

Trap. See Steam pressure gauge trap. 
Tube. See Pneumatic tube. 

Tube corrugating apparatus, S. Fox 

Tubes, method of and apparatus for corrugating, 

Emery & Gentner 

Tug and trace, hame. G. Rupp 

Tug, hame, I. H. Tubbs 

Turning gun barrels and other articles of irregu- 
lar form, machine for, C. A. King. 

Umbrella and parasol rib, A. T. Meyer 

Underground line conduit, T. L. Smith 

Underground wire conduit, T. L, Smith 

Valve, balanced slide, A. Welch 

Valve, pressure regulating, G. W. Pearsons 

Varnish, leather and cloth, W. C. Giff ord 

Vehicle brake, F. Biery 

Vehicle running gear, R. C. ParVin 

Vehicle, skeleton speed, T. H. Brown 

Vehicle, two-wheeled, L. Donley 

Vehicle, two-wheeled, J. D. Robertson 

Vehicle, two-wheeled, W. Vandercook 

Velocipede, C. M. Schaffer 

Velocipede attachment, Dopp & Wolff.. 

Ventilating water closets, urinals, drains, etc., 

apparatus tor, T. Rowan .... 

Ventilation, M. B. Stafford 

Ventilation of barrels and boxes, J. W. Brook 

Vessel for containing and transporting liquids, 

D. W. Norris 

Vise attachment. C. H. Eddy 

Vise, carpenter's, J. F. Miller 

Wagon body, C. F. Folsome 

Wagon brake. L. G. Peel 

Watch case, J. Lamont 

Watch case, D. O'Hara 

Watch case spring. Fitz Gerald & Smith 

Watch protector attachment, J. C. Grimmell 

Water closet, connection, 11. C. Weeden 

Water closets, etc., valve for, W. Scott 

Water elevator and carrier, Foster & Collie.. 

Water meter, N. Seibert. 

W heel. See Harvester grain wheel. 

Wheel or pulley, H. H. Fulton 

Windmill tank, H. R. Stevens 

Window screen, H. K. Cotton.. 

Wire barbing machine, P. A. Terrell 

Wire drawing, coating compound for, A. F. 

Hoyle .... 



7.323 
297,228 
297,500 
297,187 
297,231 
297,366 
297,125 
297,513 
297,243 
297,242 
297,267 

297,382 
297,519 
297,445 
297,216 
297,457 
297,193 
297,384 

297,100 
297,312 
297,153 



297,530 
297,529 
297,103 
297,469 
297,185 
297,132 
297.271 
397,118 

297,404 
297,388 
297.526 
297,316 
297,122 
297.352 
297,408 
297.143 
297,252 

297,399 

297,320 
297,401 

297,381 
297,504 
297,346 
297,425 
£97.272 
297.120 
297,253 
297,263 
297,270 

297,307 

297,385 
297,180 
297,540 
297,186 

297.397 
297,168 
297,4 70 

297,406 
297.148 
297.366 
297,261 
297.44J 
297,297 
297.355 
297,104 

297,542 
297,217 
297,349 
297,491 
297,248 
267,368 



297,338 
297,336 
297,134 
297,379 
297,438 



297,372 

297,244 
297,538 
297,474 

297,418 
297.281 
297.463 
297,462 
297,322 
297.441 
297,515 
297,490 
297,439 
297.348 
297,358 
297,451 
297,543 
297,300 
297,238 

297,296 
297,189 
297,225 

297,532 
297,360 
297.282 
297,310 
297,443 
297,421 
297.533 
297,123 
297,516 
297,321 
297,455 
297,249 
297,301 

297,514 
297,468 
297,230 
297,472 

297,131 



Wire stretcher, gang, J. H. & E. L. Cole 297,501 

Wrench, T, F. White 

DESIGNS. 

Axle yoke, H. K. Porter 14.971 

Carpet, E. Poole 14,970 

Finger ring, H. Huestis 14,967 

Hardware, ornamentation of, A. Langerfeld 14,969 

Paper, S. W. Wilson 14,974 

Pen wiper, L. Kahn 14.968 

Pencil case, L. W.Fairchild 14,965 

Sash fastener frame, W. E. Sparks 14,972 

Square, drawing, L. S. Thompson 14,978 

Stove, oil, R. Ham .. 14,986 

TRADE MARKS. 

Candy drops, cough, A. O. Meyer 11,128 

Cement for cementing iron surfaces together, J. 

H. Carrington 11,119 

Cigars. S. Azcanoy Meana.... 11,135 

Cigars, cigarettes, cheroots, chewing tobacco, and 

snuff, F. w. Feigner & Son 11,132 

Cough sirup, N. F. Philo 11,125 

Drugs and chemicals, W. S. Powell 11,117 

Gelatine, powdered, B., W., E., Sr., & E. Cannon, 

Jr 11,115 

Glue, powdered, B., W., E., Sr., & E. Cannon, Jr. . 11,114 
Hair, preparation for promoting the growth of the, 

W. H. Sayre 11,127 

Lard, refined. W.J. Wilcox Company 11,130 

Medical compound for the cure of agues and 

fevers, C. W.. Goodhue 11,120 

Medicinal preparations, solid and fluid, A. C. 

Meyer 11,124 

Melissa water, H. Renouard & Co 11.126 

Plastic compositions and articles made thereof, 

certain, J. G. Kearsing 11,122 

Silks, black and colored, Shaen & Fithian 11,128 

Size, concentrated preparation of, B., W., E., Sr., 

& E. Cannon, Jr 11,116 

Tea and coffee, F. & T. Von Oven 11,129 

Tobacco, cigars, and cigarettes, plug, fine-cut, and 

smoking, H. Segnltz & Co. 11,139 

Tobacco, cigars, cigarettes, cheroots, and snuff, 

smoking and chewing, F. W. Feigner & Son 11.131 

Tobacco, manufactured chewing, H. H. Reynolds.. 11.118 
Tobacco, plug and twist, R. J. Reynolds... .11,136 to 11,138 
Tobacco, smoking and chewing, G. W. Gail & Ax.. 11,384 
Tobacco, snuff, and cigars, cigarettes, or cheroots, 

chewing and smoking, F. W. Feigner & Son 11,183 

Woolen textiles, including yarns, cassimeres, flan- 
nels, jeans, and linseys, Zanesville Woolen 

Manufacturing Company 11,121 



CET THE BEST AND CHEAPEST. 




A printed copy of the specification and drawing of 
any patent in the foregoing list, also of any patent 
issued since 1866, will be furnished from this office for 25 
cents. In ordering please state the number and date 
of the patent desired, and remit to Munn & Co.. 861 
Broadway, New York. We also furnish copies of patents 
granted prior to 1866; but at increased cost, as the 
specifications, not being printed, must be copied by 
hand. 

Canadian Patents may now be obtained by the 
inventors for any of the inventions named in the fore- 
going list, at a cost of $40 each. For full instruction- 
address Munn & Co., 361 Broadway, New York. Other 
foreign patents may also be obtained. 
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Inside Page, each insertion - - - 75 cents a line. 
Back Puge. each insertion - - - "$1.00 a line. 

(About eight words to a line.) 
Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication office as early 
as Thursday morning to appear in next issue. 
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TRADE MARK 

THE NEW REMEDY FOB 

NEUBALGIA, RHEUMATISM, GOUT, SCIATICA, 

NERVOUS HEAD-ACHES, ETC., ETC. 

Tonga is aproductof the Tonga or Friendly Islands, 
where it has long been used as a domestic remedy. 
S33Tuy^V&«. is a combination of Tonga withsali- 
cylates^ and has the endorsement of the medical 
profession through all the leadingmedical journals. 

Istaken internally to counteract cause of com- 
plaint, and not intended merely to allay symptoms. 

It contains no opium in any form whatsoever, and 
leaves no unpleasant or injurious reactionary effects 

Dr. Park Ritchie, of St. Paul, states: 

"Am prescribing Skmc^ckWixe with satisfac- 
tory results. For the indefinite aches and pains of 
nervous patients it is superior to any other ano- 
dyne. FornervouB headacheitis almost a specific." 

Full directions on bottle. Price One Dollar, 
For Sale "by all Druggists. 



THE PRODUCTION OF FIRE— AN 

interesting paper, describing the methods employed in 
ancient times, and among savages at the present day, 
of procuring fire by mechanical means. Illustrated with 
four figures. Contained in Scientific American Sup- 
plement, No. 39^. Price 10 cents. To be had at this 
office and from all newsdealers. 



¥ IT\|lf|] IMPKOVEn ROOT BEER. Pack. 
Pi I K U V age - *5u- Makes 5 gallons of a delicious 
II i II Pill sparkling and wholesale beverage. 
U11LUU gold by a!lDruggists,orsent by mail on 
receipt of 35c. C. E. Hires, 48 H. Del. Ave., Phjla., Pa. 



BUGGIES 



for the TRADE. Territory given. 
ENTERPRISE CARRIAGE CO., 

Cincinnati, O. Catalogue FREE. 



SOME OP THE INDUSTRIAL USES OP 

the Calcium Compounds.— Four lectures by Thomas 
Bolas, F.C.S. I. Distribution and occurrence of calcium 
in nature. Carbonate of lime as limestone, chalk, mar- 
ble, culcspar, shells. Notes on some of the calcium 
minerals. Short survey of the chemistry of calcium and 
of its derivatives. II. Lime. Calcination in theory and 
Practice. Influence of foreign bodies on its quality. 
Most favorable conditions for the decomposition of cal- 
cium carbonate. Cements and their uses. Lime as a 
refractory material. Lirae light. The oxyhydrogen 
furnace, Lime moulds for casting iron and steel. A 
few of the industrial and economic uses of lime. III. 
Sulphate of lime. Its occurrence in nature. Gypsum 
and alabaster. Plaster of Paris, its preparation and 
uses. Setting of plaster, its physical and chemical as- 
pects. Scientific principles involved in some of the 
applications of plfster— moulding, stereotyping, and 
other processes. IV. Other calcium compounds and 
their uses. The phosphorescent sulphide. Lime soaps. 
Bleaching powder. Phosphates of calcium. The hard- 
ness of water. Contained in Scientific American 
Supplement, Nos. 327, 328, 329, and 330* Price 
10 cents each, or 40 cents for the series. To be had at 
this office and from ail newsdealers. 



J. -A.. IF-A-Y efts GO. 

(Cinoinne-ti, Ohio, TJ. S. A." 1 

Exclusive Agents and Importers for the United States, of the 

CELEBRATED 

PERIN BAND SAW BLADES, 

Warranted superior to all others *« Quality, Jin- 
ritft., wniforvn-ityof temper, and general Aura- 

mHty. One Per lit Sate outwears three ordinary saws. 



Manufacturers may introduce goods in S. America 
through merchant sailing shortly. Best references, P. 
O. Box 708. 



THE NEW YORK AND BROOKLYN 

Bridge.— A summary of the dominant features of this 
triumph of modern engineering. Act of incorporation 
of the Bridge Company. Surveys for the route. The 
plan accepted. Beginning of the work. Construction 
and sinking of the caissons. The towers. The anchor- 
ages. Details of cables and mode uf suspension. The 
floor system. Approaches ; stations ; cars, and moving 
cars. Principal items of cost. Illustrated with ten fig- 
ures. Contained in Scientific American Supplk- 
ment, No. 393. Price lOcents. To be had at this office 
and from all newsdealers. The same number contains a 
biographical sketch and portrait of Mr. John A.Roeb- 
ling, the designer and first superintending engineer*5f 
the great New Fork and Brooklyn Bridge. 



BORING anA TURING jffl| 

MILLS, /T| 

48 and? % inch swing. 1 1H 

Upright Drills / ,V 

SIZES. J fUyV;'ijV'l-^\?>.' , ll ; .l. ,| . ! if 

H.BICKFORD, "~ 

Oincinti) 
Ohio. 




IRON AND STEEL.— INAUGURAL AD- 

dress of Bernard Samuelson, M. P. .before the Iron and 
Steel Institute. The world's production of pig iron. 
Heat of blast. Wonderful uses and demand for iron and 
steel. Progress of Bessemer steel. Latest improve- 
ments in iron making. Steel rails 150 feet long. Basic 
steel. The patent laws. Growth of the Siemens-M artin 
process. Present production of wrought iron . Progress 
of puddling. Gross of iron and steel ship building, A 
gigantic steamer. Remarkable machinery and tools. 
Future of Iron and steel. Railway demand for iron and 
steel. Relations between employers and workmen. 
Contained in Scientific American Supplement, No. 
388. Price 10 cents. To be had at this office and trom 
all newsdealers. 



ROOFING 

For buildings of every description. Durable, light, 

easily applied, and inexpensive. Send for sample. 

N. T. Coal Tar Chemical Co., 10 Warren St., New Fork. 



DR. SCOTT'S 

GENUINE 

Electric Belts 

For Ladies and Gentlemen. 



Probably never, since the invention of Belts 
and Supporters, has so large a demand been 
created as now exists for Dr. Scott's Electric 
Belts. Over seven thousand people in the city 
of New York alone are now wearing them daily. 
They are recommended by the most learned 
physicians in the treatment of all Male and 
Female Weakness, Nervous and General 
Debility, Rheumatism, Paralysis, Neural- 
gia, Sciatica, Asthma, Dyspepsia, Consti- 
pation, Erysipelas, Catarrh, Files, Epi- 
lepsy, Fains in Head, Hips, Back or Limbs, 
Diseases of Spine, Kidneys, Liver and 
Heart, Falling, Inflammation or Ulcera- 
tion. 




^ECTRLCIBELT 5i a 



There is no waiting a long time for results. 
Electro -magnetism acts quickly, generally the 
first week, more frequently the first day, and 
often even during the first hour they are worn 
their wonderful curative powers are felt. 

The mind becomes active, the nerves and slug- 
gish circulation are stimulated, and all the old- 
time health and good feeling come back. They 
are constructed on scientific principles, impart- 
ing an exhilarating, health-giving current to the 
whole system. 

The celebrated Dr. W. A. Hammond, of New 
York, formerly Surgeon-General of the TJ. S. 
Army, lately lectured upon this subject, and 
advised all medical men to make trial of these 
agencies, describing at the same time most re- 
markable cures he had made even in cases 
Which would seem hopeless. 

PRICE S3.00 ON TRIAL. 

We will send either Lady's or Gent's Belt on 
trial, postpaid, on receipt of $3.20, guarantee- 
ing safe delivery. State size waist when order- 
ing Lady's Belt. Remit by money order or draft 
at our risk, or currency in registered letter. 
Address, GEO. A SCOTT, 842 Broadway, N. Y. 
Mention this'paper. 

Dr. Scott's Electric Corsets, $1, $1.50, $2 & |3. 
Dr. Scott's Electric Hair Brushes, $1, $1. 50, $2, 

$2.50 and $3. 
Dr. Scott's Electric Flesh Brushes, $3. 
Dr. Scott's Electric Tooth Brush, EOc. 
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A PractwalBookfor Every One. 
THE FABRICATION OF 

Glue Gelatine, Gelatine Veneers 

AND 

Foils, Isinglass, Cements, Pastes, and Mucilages, 



JUST READY. 

A Practical Treatise on the Raw -Materials and fabri- 
cation of Glue, Gelatine, Gelatine "Veneers and Foils, 
Isinglass, Cements, Pastes, Mucilages, etc., based upou 
actual experience, by F. Danidowsky, Technical Chem- 
ist, 'translated from the German, with extensive addi- 
tions, including a description of the most recent Ameri- 
can processes, by Win /i\ Brannt. Illustrated by 35 en- 
gravings. 1!£rao. Price$2.50. By mail free of postaye to 
any address in the wrld. 

Content*.— Chapter I. What is Glue. II. Raw Ma- 
terials, and Manner of Preparing Them for the Manu- 
facture of Glue. III. Fabrication of Glue. IV. Clan 
and Arrangement of a Glue Factory. V. Gelatine and 
its ''reparation. VI. Uses of Glue and Gelatine. VII. 
different Varieties of Glue and Gelatine, and special 
directions for their preparation. VIII. Cements and 
Pastes. IX. Pastes and Mucilages. X. Present Status 
of the Fabrication of Glue. Index. 

OsTAe above or any of our Books sent by mail, free of 
Postage, at tlie publication price, to any address in the ' 
loorhl. 

B^"our new and enlarged Catalogue of Practical and 
Scientific Hooks. % pages 8vo, and our other Catalogues, 
the whole covering every branch of science applied to the 
Arts, went free and free of postage to any one in any 
part of the world who will furnish us with his address. 
HENRY CAREY BAIKJ) & CO.. 

Industrial Publishers, Booksellers, and Importers, 
810 Walnut Stiiuet, Philadelphia, Pa. 



2JtS 15 XAR BACH'S 27 REEDS 

Qrchestreon 

I^CJllKATl'OrtlFAHH. IliirntORT Fu)U Powerful. r.oW PKK'K, TrftirHt mid 



to" 



in! ONLYtt< 

a! 

nS^B ^F*;UEATr<>."*II»AS*(. HnrmonTFull,P<™-rrfi,l. LOW PRICE. limem miiIT:3 
«IHo«l Perfect Musicsil Wonder. Will ainUn OlCCIIES'l'li EOV and Roll of Music for =3 
U«oiily »ia. Offer good one month. HARBACI1 ORG AMNA CO.i PHILADELPHIA! PA. Ss 
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BLAKE'S CHALLENGE" ROCK BREAKER. 

Patented November IS, 1S7H. 
For Macadam I£nad making, Ballasting of Railroads. Crushing Ores, use of Iron Furnaces, 

etc. Rapidly superseding our older styles of Blake Crusher on account of its superior strvnathj effici- 
ency, and simplicity. Adopted by important Railway and Mining Corporations, Cities, and Towns. 
First Class Medals of Superiority awarded by American Institute, 1879 and 1880. 

KLAKE CllUSIIEU CO., Sole Makers, New Haven, Conn. 




American oxide bronze co 

^MflKES THE BEST AND CHEAPEST CAR, BOX AND JOURNAL BEARING METAL 

TENSILE STRENGTH, 39. 292 Lbs TO THE SaUAR,EtNCH ELASTICITY 9. 71 8. F0 ^ SALE TO 
THETKADE IN INGOTS THIS METAL CAN BE USSD F0P\ANY AND ALL PURPOSES. ADDRESS 402 WALNUT S'- PHILADELPHIA] 



flQar$ NEW IRON BLOWER 




POSITIVE BLAST. 

IRON REVOLVERS, PERFECTLY BALANCED, 

Has Fewer Parts than any other Blower. 
P. H. Sl F. M. ROOTS, Manufacturers, 

CONNER8VILLE, IND. 

8. S. TOWNSEND, Gen. Agt.,82CortlandSt., 9Dey St., 
COOKE & CO., Soiling Agta., 22 Cortland Street, 
J\S. BEGGS <& CO., Selling Agts. 9 Dey Street, 
NEW TORK. 
-END FOR PRICED CATALOGUE. 




ELECTRICAL BOOKS. 

J ohnston's new 32 page copyright Catalogue of Books on 
El ectricity and Magnetism and their Applications, giving 
Titles, Contents. Descriptions* and Prices of the principal 
works on Telegraphy. Telephony, Electric Lighting. Electro- 
Metallurgy, etc., mailed free to any address. Send for a 
copy. Books on Electricity, or any other other subject, 
mailed, pontage prepaid* to any address in the world, on 
receipt of the price. 
VV. J. JOHNSTON, Pub., 9 Murray St., N. V. 

THE ELECTRICAL WORLD 

Should be read by every intelligent American. It is pub- 
lishing all the news concerning the Philadelphia Electri- 
cal Exhibition, to open next September. Its Illustrated 
Patent Record gives brief descriptions of every electrical 
patent issued. Handsomely illustrated, ably edited, chroni- 
cles everything transpiring relating to Telegraphy, Tele- 
phony, and Electric Lighting, and is noted for explaining 
electrical principles and describing new inventions and 
discoveries primpiVy in simple and easy language. Samples 
free. Send $'2.00 for a.yi»ar's subscription; or $1.00 
for six months (covering until after the exhibition). 
\V. J. JOHNSTON, Pub., O Murray St., N. Y 



STEPHENS' 





(FLAT AND SWIVEL BASES.) 
SOLID JAWS AND ADJUSTABLE ATTACHMENTS. 

Steel Faced or Solid Steel Slidintr Bur. Espe- 
cially adapted for heavy cliippliitr and locomotive 
works. For J ewelerwand every kind of vise work it 
maintains its superiority in sireimtli, firm new* of 
crip, durability, make, and Cuving of time ami 
labor. Special Vise for Wood Worker*. For 
sale by the Trade. Send for Circular. 

NATHAN STEPHENS, Prop., 

4 1 Dey Street, New York. 

A NTF.I1, iMtrty to take Interest in unpatented In- 

__ vi'iilliMi. Noeiu bnt ['e^limsiLilr nersmia neuil apply. 
Address Til OS. M. TIIKPIA. I'ecan Point. Ark, 
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MUTCH'S HAGjUINE THE AMERICAN FilRlST ANH FJLflHER, 

|| « - ' -Jllfj il'ipnW HuuUlr Tallin, lira tllnl^i Tnr \[m uiilrj:1l»' f'— i-,4 

U<H|><'f S Ylii. "■* p wili i ■ a lib Mw itmIm tiJ ■&,». If U.-1-^tor Uui<-t Tclto^ 
* -J!> I^BJ. 1— — - "lull. I»rlJ . il-eri |H h»u tl . lira O* HOra MU< HHI.i-*. .1 iW tal> 
** tu^r^^U^^-rt,!-.. »<<Jl1i;o"i'j ■mr.'.. . ,-.■ I ■ -i *&***. 

M*k JTT^t t ^^5 °- ■*■"?*, f#mkinu«.»im «■«■ ■ ti gUCj 

t* M*d u Ml Ibr ■*,« f t*r\ J.»/1 ;ii 
■ rUw *.. ri n w wkl U mktod u* 



J *- i.Mttfmta Ik Ml 

I H ^il l l l ,'^ 4 i _f_^ " Mnl ** '_t!'_ l 

1 lb* L'a.ltari IkkbU H CtbM, ■»'.LL 1 *-w< I 

I -■ . >«t 



•m W H. DM 1** >.!*■ Mf MhpI Ik) HlMt 
^.c l«L.,l- I., w^|* M HUM 4t «kklU.«t4k*f1» 

■* fir>ih..|Ai r™» 4rtH«Hm *• i*t pui«l 




FOK SALE, OOBLISS ENGINE, 

A 20 in. Cylinder by 4 ft. stroke Corll^ EriL'Jne \n perfect 
ninntiij? order, only ber»n used n to.vr j;earH| touether 
with I'umit, Heater, ii ntl aU VlxtartiB, Apply U> ZH W. 

Jirh m,, \rw V.. ik ril y 



PATENTS. 

MESSRS. MUNN & CO.. in connection with the pub- 
lication of the Scientific American, continue to ex- 
amine Improvements, and to act as Solicitors of Paten ts 
for Inventors. 

In this line of business tliey have had thirty-eight 
years' experience, and now have unequaled facilities for 
the preparation of Patent Drawings, Specifications, and 
the prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
Copyrights for Books. Labels, Reissues, Assignments, 
and Reports on Infringements of Patents. All business 
intrusted to them is done with special care and prompt- 
ness, on very reasonable terms. 

A pamphlet sent free of chaise, on application, con 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs. Patents, Appeals, Reissues, Infringements, As- 
signments, Rejected Cases, Hints on the Sale of Pa- 
tents, etc. 

We also send, free o_ r cliarije, a Synopsis of Foreign 
Patent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 
MUNN A: CO., Solicitors of Patents, 
361 Broadway, New York. 

BRANCH OFFICE.— Comer of F and 7th Streets, 
Washington, D. C. 



RUBBER BACK SQUARE PACKING. 

BEST IN THE WORLD. 

For Packing the Piston Rods and Valve Stems of Steam Engines and Pumps. 
B reitrosmt'* that part of the packing which, when in use. Is in contact with the Piston Rod. 
A H the cWttc buck, which keeps the part B against the rod with sufficient pressure to be steam-tight, and yet 
cruiitPH hut little friction. M 

This PiiubltiM i* 'nude In lengths of about 20 feet, and of all sizes from % to 2 inches square. 

NEW YORK BELTINC & PACKING CO.* 

John h. Cheever, Treas. Nos. 1 3 & I 3 Park Row, opp. Astor House New York. 



DDAD rADnivir C Billings & Spencer Co. 
nUr r UaUlNUO Hartford, Conn.U.S.A. 



HOOKWALTKU KNGIIVE. 

Compact. Substantial. Econom- 
ical, and easily managed : guar- 
anteed to work well and give 
full power claimed. Engine and 
lioiler complete, including Gov- 
ernor. Pump, etc., at the low 
price of 

3 HOKSK l'OWEB $240 00 

4^ " 280 00 

6W " " 355 00 

m, " " 440 00 

B3T" Put on cars at Springfield, O. 
JAMES LEKFEL & CO., 

Springfield. Ohio, 
or 110 Liberty St., New York. 



Tini-plii ii4> Ilaftli (^iiref! in IO 
l<»:£0<lBjr». >o |n*y (ill (urwi, 
Uu. J. rii fci-iiiLNs, LehuBon, uhio, 
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WITHKKBY, iU,r,ii A K1C1J A UDSoN Manufacturer? 
Df 1'attiiib u nod Working Machinery of evei-y tlescrlp- 
I'um. KiiclHtle> utisnrpii^eil. Shop fonueriy occupltsd 
hy R. Bait & i o k . Worwator* Mass. Send fur Catalogue 



8WB3BP8TAKES, WITH THE ELLIS 

Patent Journal Tiox* The best Planer and Hstajhgrerar 
ujLi'ic. 1*1:1 ni tip 2(i in. wide, ii in, thick, weight 2,200 Jb , 
$30tt; planing S In. wide, * In. thick, weight a.fflHi lb„ 
1^50. Beading, Arbor, aad Head, extra, f 20. Saah, Door t 
find itlliid .MjLchlnui'y a specialty^ CorreHpuntlonec SO* 
llcited. Eowiey *fc Hemnance, WHUuupon, Pa. 




PROSPECTING MIRERAL LANDS A SPECIALITY. 

CYLINDRICAL SECTIONS0R CORES OBTAINED THE WHOLE 
DISTANCE BORED. <S^\ RTE S I AJT WELL S 
BORED ROUND f\M> STRAISHT ADMITTIN &-T«\i 
A LARGER PUMPftMD CASING IN PROPORTION \ 
'TOSIZE0FH0LE THANBY 
ANY OTHEf? PROCESS^ '• 
ESTIMATES GIVEN l^tTk ' 
AND CONTRACTS^^Illft. - 
iMADE Br.»l 



B0X«h23 POTTSVI LLEPA. 

MANFTRS.OF DIAMOND DRILLS 

] f FOR ALL KINDS OF ~^" 

ii^ROCK BORING . w 



THE COMPLETE HOME.&USrESffi 
book. New edition. — New bindings.— New illustrations 
from new designs. Superbly gotten up. Same low [irice. 
Adapted to all classes. Sells at sight. Agents doing big work. 
Excellent Terms. The handsomest prospectus ever issued. 
Apply no w. BRA»LE Y.GARRETSON & C».. 66 North 4th St., 
Philadelphia, Fa. Also other grand new books and Bibles. 



GOOD POINT TN MINNESOTA TO KSTAR- 
1,1 SI I manafuetorlefl to supply wants of settlers. 
In l)Eikota h Uiwutuntl MinnL^otn. Intlut:eiiR'hT» offered. 
Addresa 

SECT BOARD OP TltAUK t St. Pettir, Minn, 
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Cut a eize. 

0;n! ki>1 ll!i;iriKijnn'(Ili!ii!i lionlisr. silver Steel Kpooiis 
PfrfHl [itriLatSon of Onin SiLvi'f. v.ry durnl.!e f rtlll tii.t tartiE..]., 
S. 1 nl 'i\ rentt* in sin II 1 fn ui jiiiy LhdpcHlo^?. 1 mvt i ll f . At:., unij 
afitela dhow the HIKWnn uinl nit M j^..j.L fur.n.ir Silver 
It tire, sij.l w* will yu.l «fl free «f < f liar(re. « bit ut 6 B]H>o]i) 
ii. A i.i i- euket. i»l 0(ir Bv «HJcelHti>L t*iHJi>£Luw v..ij,in m^Ln 
Irvm AS T.i lis ."i m day. M^:n:v rpfiiMiJ.id IT j:ol BALlifitetory. 
BABCOCK <*. «3 O., Cent (.i-L.ru uk, "CI . 

Telegraph and Electrical 
SUPPLIES 

Medical Batteries, Inventors' Models, Espeii- 
mental Work, and fine brass castings. Send for 
catalogue C. E. JONES & BRO. 4:inrinnaU v O. 

It is irnportuut to iim that you mentioo this paper. 




per day at home. Pain plea worth $5 free. 
Address Stinson& Co., Portland, Maine. 
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;'"'" SPRAY-S^v 


pSS=«%rg-^a-- 


1 FEED WATER>§ 


i^SS£ d ^g $ 


|^=fe -Purifier J 


:<( 5=cd =. S; 


|i -jg FOR 5TEAM BOILERS 




. US. R rgREIEN PATENTS 



Yot rem ovine ncale and Ueeploe vour bolters Hvan. iibc 
Hanky's ('leaning Compoait (on, J.J. Hunlej\Troy T N , .Y« 



MILLIONS MI 



S0LD! E I£Its 



i new and 
"useful. Wnathave 
' you got? Describe fully or send 
sample prepaid. I keep 15 travelers constantly OHtablishiug 
eonnty agents and cau sell any goud thing flint. Thisis your 
chance. CEO. P. BENT, 81 Jackson St, Chicago. 



SCIENTIFIC AMERICAN SUPPLE- 

'MBXT. Any de^Sred back n umber of ttae SCientivit 
AM^iMiCAN supi'LKMENT can be bad ut tlilH ottkmfi.r 

1" ■•-■■■ui ^ Abe in i.-*- iMLiL nl' nt j w>.ic;-ili.'i> ju. all parta ut 
the country. 
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EVERY USER OF MACHINERY 

SHOULD LEARN 

How to Use Loose Pulleys, 

Useful information on this subject 
is given in our " Catalogue No.&V 
Sent free to any address. 
Van Dozen & Tift, Cincinnati, 0. 
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NEW all gold motto and hand Chromo Cards, no 2 
alike, name on; 10 cents.13 packsfl.Ok Agents 1 
sample book, 25c. 1*. JoNES & CO., NftWfttt, N. Y 



IICU'C ritttt wirtkiu'xK quifkly cured after a M else 
men 4 fulls. Trial trcutiueat free. W\ H. 1\ 
PARLEY, K O, PhiJuilelpUla, Pa, 



I CURE FITS! 

Wbep 1 tiuy cum 1 iiu ttot maim nu>roly to tn«it lboai firm 
thuAAud then bftvo tli »m rotsirnjipaiiu I monn 4 nitlacn] I'siro, 
I Ilhvd r[irt<te tlia dlswaso eff FITS, KPILKPSY or FALLIN<| 
sl^h\NE^3 k lifo-lrmj? fl-tuily. I war rant aiyrsnmdy tocura 
tilt] worH^ CAflas. BDcansQ oiriprs bavo fiiJIoa 1b us reA^m ror 
tint hfntf rociHivIng hciir4. dotmJAtuucu fnr n riviitirSM an'.! a 
I'rhs liurLle of my LTifaltlble r^iuoily. tiUo Exprn-na and Poet 
(blii'e. It fmjlriynn, Tint1iVn|[ Turn T rial. htmI 1 willcxre Vl>U h 

tihiri-'^N nr. II. a. kooTh ik3 Pchi-e 8t, Sew York. 




nikl'S lUMIitl vaawr 

K..if*. IpnnirLl M...u--.. W. 

I.to. «r b» r M t—,1 L Ti 4- !■ » : 

X J [fajl. K* ItJiitT. F.Mmi\r '-* 

ik. -4. r w. i« j Pbj. ,i 

Vr ! :i l ■ ..* It or f. r >.i , 
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«ri,l.«r. L. i. L. fifllTJI A HJ» t A^enK I'alatlDC IU. 



NERVOUS DEBILITY in MEW 

FRENCli HOSPITAL METHOD. K,-- w to America. 
Clviale Eemedial Aceucy. 160 Fulton St., New York 



CONSUMPTION. 

I have a positive remedy for the above disease; by Its uso 
thousands of cases of the worst kind and of long standing 
have be en cured.»Indeed, bo stron g Is my faith in its efficacy, 
that I will send TWO B OTT LE 9 F K.EE, together with a VAL- 
UABLETHEATI8E on this disease, to an j- sufferer. Give Ex- 
press & P.. O. address. DU.T. A. ttLQCUM, 181 PearLSt., N. Y. 



266th EDITION. PRICE ONLY $1 

BY MAIL POSTPAID. 



CI D;r- DolP1/'' TIL E AND CL * Y Retorts all shapes. 
r Int Dnjy\..^B0RGNER& O'BRIENS 

'23 "IS 'ST. 'AfitiVE RACE, PHILADELPHIA, 
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More i«K>p]o aro palBpmAd by 

foul llefriKeratum Ihun by 

ee wer k^k. T b rtaufourtba of 

Hefrj^eratom suld DnMSfr 

larift and fuvorfl t by tainting 

the f oo< I . My N n . aO Hotimt, 

Hotel and IteHtanrant lUifriK- 

firatorwiil Ki*i'l> iinylMny 

Kweet and Kooi Pric* Si>»# 

at any B. It. Station In tue 

U.S. Send for Circular*. 

B, A. STEVENS, Toledo Ohio, 



Kid PAY to- soil our Rubber Printing stamps* Bamifle. 
r TAyi.oit mens. &*u, Clevolaud^ Obio + 

NEWSPAPER FILE 



The Koch Patent File, for preserving newspapers, 
magazines, and pamphlets, has oeen recently improved 
and price reduced. Subscribers to the Scientific Am- 
erican and SciKNTirrc American Supplement can bo 
supplied for the low price of $1.50 by mail, or 11.25 at the 
office of this paper Heavy board sidea ; inscription 
" SCIENTIFIC AMERICAN," in gilt. Necessary for 
every one wbt wishes to preserve the paper. 

Address 

munn & CO.. 

Publishers Scientific American 




KNOW THYSELF., 

A Great Medical Work on Manhood 

Exhausted Vitality. Nervous and Physical Debility, Pre- 
mature Decline in man, Errors of Youth, and the untold 
miseries resulting from in discretions orexcesses. A bo»k 
for every man, young, middle-aged, and old. It contains 
125 prescriptions for all acute and chronic diseases, each 
one of which Is invaluable. So found by the author ,whose 
experience for 23 years is such as nronablv never before 
f el I to t h e lot of an y Physician. 300 pages, boun d in beau- 
tiful French muslin, embossed covers, full gilt, guaran- 
teed to be a finer work in every sense— mechanical, liter- 
ary, and professional— than any other work sold in this 
country for ¥2.50, or themoneywill be refunded in every 
instance. Price only $1.00 by mail, postpaid. Illustra- 
tive sample. f> cents. Send now. Gold medal awarded 
the author by the National Medical Association, to the 
officers of which he refers. 

This book should be read by the young for instruction 
and by the afflicted for relief. It will benefit ii\L— Lon- 
don Lancet. 

Th ere is no member of society to whom this book will 
not be useful, whether youth, parent, guardian, instruct- 
or, or clerevman.— Amonaut. 

Address the 1'eabony Medical Institute, or Dr. W. II. 
Parker, No. 4 Bulfinch Street. Boston, Mass., who may 
be consulted on all diseases requiring skill and experi- 
ence. Chronic and obstinatediseasenthat U C A I h- avfi 
baffled the skil' of all other physfciansfl CHI. a 
specialty. Such treated successfully TUVQCI C 
without an instance of failure. I II I wCLr 




One Horse Power 

"fHFECT BOAT 6'-- 



A.H.SHIPMAN? . 1 



0CHES7ER. 



FOREIGN PATENTS. 



Their Cost Reduced. 



The expenses attending the procuring of patents in 
most foreign countries having been considerably re- 
duced, the obstacle of cost is no longer in the way of a 
large proportion of our inventors patenting their inven- 
tions abroad. 

CAN A DA .—The cost of a patent in Canada is even 
less than the cost of a United States patent, and the 
former includes the Provinces of Ontario, Quebec, New 
Brunswick, Nova Scotia, British Columbia, and Mani- 
toba. 

The number of our patentees who avail themselves of 
the cheap and easy method now offered for obtaining 
patents in Canada is very large, and is steadily increas- 
ing. 

EN(3IiA Nl).— The new English law, which went into 
force on Jan. 1st. enables parties to secure patents in 
Great Britain on very moderate terms. A British pa- 
tent includes England, Scotland, Wales, Ireland, and the 
Channel Islands. Great Britain is the acknowledged 
financial and commercial center of the world, and her 
goods are sent to every quarter of the globe. A good 
Invention is likely to realize as much for the patentee 
in England as bis United States patent produces for 
him at home, and the small cost now renders it possible 
for almost every patentee in t h is country to secure a pa- 
tent in Great Britain, where his rights are as well pro- 
tected as in the United States. 

OTHER COUNTRIES.— Patents are also obtained 
on very reasonable terms in France, Belgium, Germany 
Austria, Russia, Italy, Spain (the latter includes Cuba 
and all the other Spanish Colonies), Brazil, British India, 
Australia, and the other British Colonies. 

An experience of thirty- eight years has enabled 
the publishers of The Scientific Aai ekioan to establish 
competent and trustworthy agencies in all the principal 
foreign countries, and it has always been their aim to 
have the business of their clients promptly and proper- 
ly done and their interests faithfully guarded. 

A pamphlet containing a synopsis of the patent laws 
of all countries, including the cost for each, and other 
information useful to persons contemplating the pro- 
curing of patents abroad, may be had on application to 
this office. 

MITNN & CO., Editors and Proprietors of The Sci- 
entific American, cordially invite all persons desiring 
any information relative to patents, or the registry of 
trade-marks, in this country or abroad, to call at their 
offices, 361 Broadway. Examination of inventions, con- 
sultation, and advice free. A member of the firm is 
always in attendance between the hours of 9 o'clock A. 
M. and 5 o'clock P. M. Inquiries by mail promptly an- 
s wered. 

Address, I>ITJNN &• CO., 

Publishers and Patent Solicitors, 

361 Broadway, New York. 

Branch Office, cor. P and 7th Streets, opposite Patent 
Office, Washington, D. C. 
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Inside I'ujjc, each insertion - - - 75 rciitii a line* 
JiacU 1'atre, each insta lion - - - SI. 00 n line. 

(About eight words to a line.) 

Engravings may head advertisements at the same rate 
per line., by measurement, as the letter press. Adver- 
tisements must be received at publication office as early 
as Thursday morning to appear in next issue. 



Seibert Cylinder Oil Cup Co., 

Miinufriclurerd of Oil 
Cup* for M»i mnnl ivft 
ftEfUrfae und Stationary 
K]i£Jii('<-y(iiifU k i'rt*iiiHli!r 
the Sfilwrl hiilI (-ntcs 
Patent*) with Sitflit Feed* 

TAKE NOTICE. 
C The B Htght Feed r la owned 
exclusively by this company, Seo 
Judge Lowell's aodsiun In the 
, United STjites* tumult IVurt IHh- 
1 trlct of MiLHHiichuttetts, Fob. 28, h 82. 
All partloB, except those duly li- 
censed by uu,are hereby nottflccl to 
uYnist the 1.1 hi>. miiuiviiicture. or kuIo 
of Infringing Cuii.-', Oh hv shall yil;- 
*■ ■ : : - =- j ■ 1. 1 ! - s 1 ■■ ■■ :.il Infringers. 

TheKtfberlfyNiiderOllCupCo., 
fl'i Oliver St reel, Bomihi, Mhhh. 




BOYNTON FURNACE CO., 9f BEEKMAN STREET, NEW YORK. 

Mfrs. of Boynton's Latest Pattern Furnaces, Ranges, and Heaters. 




FORSCOURING (.WRINGING 
<^GE0.RCLARK,v3 
WINDSOR LOCKS, CT. 



"CHAMPION" Combination Locks, 
Pat. 1884. Nickel Plated, very 
legible and handsome Dials. 
Low Prices. Drawer Lock, $1.50 ; 
Closet, $1.75: C?test, $2.50: Box, 
$175; Tin Box Lock, $1.50. etc., 
Each opens on 3 numbers, the 
same as an ordinary " Safe 
Lock." So Simple any one can 
fit them. Maybe bought of any Dealer, or will be mailed 
on receipt of price. Every reader is requested to send 
address and 2c. stamp for 12 Page IUus. Price List of 
"Champion" Locks, with which will be mailed free a 
very acceptable, new, nickel-plated Steel Pocket Tool. 
MILLER LOCK CC 





JENKINS' PATENT VALVES, 

Gate, Globe, Angle, Check, and Safety. 

TJFA.CTUKED 



OF BEST STEAM METAL. 

Have been in use since 1868, under all possible con- 



M 

M 

■Of je 



James Boyd 
Uees, Snog 
Gibson & 
Chafer & 



/P £? i.Ohlo. 

S jlC* .id.Ohio. 

~ £* gan& Co 

C^jJ- - 



ci standard of the world, 
:ive failed. 
osition, see that valves are stumped "Jenkins Uros." 

j-Eixrisiiivris biflos.. 

New York. Send tor Price List "A." 79 Kilby Street* Boston. 

AGENTS : Pond Engineering Co., St. Louis, Mo. 

Ahrens.Welker & Ryan, Louisvile.Ky. Marinette lronW 'k's Co., Chicago, 111. 

James Walker & ton, Detroit, Mich. Brand & Keichard. MlnnoiyxjUn.Mlaii. 

\\eir& Craig, Chicago, 111. English Brotbers.KimauHCity, Mo. 

, San Francisco, Cai. Hendrie & Bulthoff M'f 'g Co., Denver, Col. 



x patent just granted for steering 
L . apparatus for vessels of all sizes. 
Address C. E. PEREZ, Mobile, Ala. 



FOR SAL. 



Emerson's Ne wU^~ Book of S A W S 

More than 100 illustrations, 112 pages. 4 50,000 1 
"ile its -A New A 



than 100 illustrations, 112 pages. 
Every rule given that will enable its 



Headers to overcome every difficulty, and Ty Edit ion w 
Sawyers instructed in hanging, truing, *»forW84" 
Or straightening and running all kinds of S A W SI 
Never failing of success. Now ready for "*»■"" 
'Send your full address to [FREE distribution. 

Emerson, Smith & Co., Beaver Falls, Pa. 






*GJiw 




CO., Philadelphia, Pa. 



WR1R0PE 



Address JOHN A. ROEBLING'S SONS Manufactur- 
er Trenton, N. J , or 11 7 Liberty Street, New York. 

Wheels and Rope for conveying power long distances. 
Send for circular. 



Double Screw, Parallel, Leg Vises. 

Made and WARRANTED stronger than any other Vise 
by EA4»1,E ANVIL WORKS only, Trenton, N. J. 



H.WJ0HHS' 

p ASSIST 



LIQUID PAINTS. 
ROOFING, 

Fire-proof Building Felt, 

Steam Pipe and Boiler Coverings, Steam Pack- 
ing, Mill Board, Gaskets, Mualhings, 
Fire-proof Coatings, Cement, Ac. 

DESCRIPTIVE PRICE LIST AND SAMPLES FREE. 

H. W. JOHNS MTG CO., 

87 Maiden Lane, New York. 

170 N . 4th St., Phila. 4 5 Franklin St., Chicago. 




INPO I*. MAT I O IV 

For Users «f KLeitin Pumps. 

Van Duzen's Patent Steam Pump 

CNo Packing or Oil, > Is 

IU'quh'OS No Repairs or Skill, >Reli- 
' NnCareor Attendance, ^able. 
Cnn pump any kind of liquid; ever 
ready; no movtnffpartu; »" brass; can- 
not flujtnurnet out nf order; fully tested ; 
hunrlriHlx huluilv iuw 3 every pump guar- 
anteed ; not like cheap Pumps made 
of Iron; all a Ilea to B Inch discharge; 
- prices from *7 up™rt! ; capacities from 
lat to 50,000 nations j*r liour. State for what purpose 
H-unteil and sent! fctf <'ntaU>guo of "' PumpH-'* 

VAN DOZES iteTII'T. t'iiiciimnll. O. 

METALLIC SHINGLES. 





The Rider Hot Air 

COMPRESSION 

PUMPING ENGINE 

IMPROVED. 

For Residences or Institutions. 

Absolutely Safe. 

Any house servant can run It. Has 
a record of nine years. Send for 
■* catalogue E.'* 
SAVER *fc CO., 19 1>EY ST. 

After May 1st, 1884, 31 Dey 
- Street, New York. 




•UK Kfl f* I ANGLO-AMERICAN R00F1N 
ipOiljUsquare | 2£ Cliff Street, M 



ROOFING CO. 
"™ York. 



F. Brown's Patent 

FRICTION 
CLUTCH. 

Semi fur Illustrated Cata- 
logue and Disiruum sheet 
to 

A. a F. BBOWN, fl Park Place, New York, 






SHEPARU'S CKLKltKATEl) 
$eo 

Screw Cutting Foot Lathe, 

Foot and Power Lathes, Drill Presses, 
Scrolls, Saw Attachments, Chucks, Man- 
drels, Twiat Drills, Dogs, Calipers, etc. 
Send for catalogue of outfits for ama- 
teurs or artisans. Address 

II. L. SIIKI*AI£I> A: CO., 
341 &343 West Front St. .Cincin nnt i, O. 



SOITHWARK FOUNDRY & MACHINE COMPANY, 

430 Wusliiugtoii Avenue, Philadelphia, 

Engineers & Machinists, 

Blowing Engines an<1 Hydraulic Machinery. 

Sole makers of the 

Porter-Allen Automatic Cut-Off Steam Engine. 



"WM. .A-. ] 

Providence, IE. I. (Park St.), Six minutes' walk West iromstatlon. 
Original and Only lttiilder of r lie 

HARRIS-CORLISS ENGINE, 

With Harris' Pat. Improvements, from 10 to 1,000 H. P. 

Send for copy Engineer's and Steam User's 

Manual. By J. W. Hill, M.E. Price SI. 25. 



,» 



The iS MONITOR. 

A NKWIilPVlKGANl) NON 
iilPTKU; INJECTOR. 



Best Boiler Feeder 

in the world. 

Greatest Range 

yet obtained. Does 

not Break under 

Sudden Changes of 

Steam Pressure. 

Alcto Patent 

EJECTORS 

OR 

Water Elevators, 

For Conveying 
Water and Liquid. 

PuU'iit Oiler*, Lti- 

NATHAN MANUFACTURING COMPAnV,' 
smdfcrcMaiogue. 92 & 94 Liberty St., New York. 





COLUMBIA BICYCLES 
AND TRICYCLES. 

New Illustrated (36 page) Catalogue, 
giving full inscription of these ma- 
chines, sent for 3 cent stamp. 

THE VOVK ttPP'U CO., 

597 Washington St., Boston, Mass. 




BIBB'S 

Great Original Baltimore- Made 




ters 



Mantels and Registers* 

B.C.BIBB& SON, 

Baltimore, Md. ^ 

Bestworkmanship. Lowest price* 
guaranteed. Send fur circulars. J 



THE HOLLAND LUBRICATOR, VISIBLE DltOl' 

Is guaranteed to be 

1. A perfect insurance 
apainet the cutting oi 
Valve. seals, Cyliuder and 
Governor Valves ot the 
engine. 

2. It will pay for itself 
In eix months, in the saving 
Of oil, coal, and packing. 

3. It will insure more 
Bpeed in the revolutions of 
the engine, say from one to 
two strokes per minute, 
thus Increasing the power 

of theengine. M'f'd by Holland A Thompson, 217 River St., Troy, N,Y. 




WATCHMAKERS. 

Before buylne. bco tho Whltpnmb Lathe and tlia We ra- 
fter Foot Wheel, rnuda by tho AMKKJCAU WATCH 
TOOL CO., Walthani, Haas. 



BARREL, KEG, 

Hogshead, 

AND 

Stave Machinery. 

Over 50 varieties manu- 
factured by 

B. HOLMES, 

BUFFALO, N. Y. 

M 
'r 

E 



GAS ENGINES 

Simple, Snbstuntinl, Safe, Economical. 

Half horse power will pump 500 gallons of water 100 feet 
h igh per hour with 25 feet of gas. 

POWER DETERMINED BY ACTUAL TEST. 

Call and see them, or for circulars and prices address 

THE CONTINENTAL GAS ENGINE CO., 

No. 231 BROADWAY, NEW YORK 




THE DINGEE A COWARD CO'S 

BEAUTIFUL EYFR-BMlflMtJiQ 




The nnly establishment making a SPECIAL 
BUSINESS Of ROSES. 60 LARCE HOUSES 
forROSESalone. WeCIVE AWAY,inPremi- 
uins and Extras, more ROSES thanmost estab- 
lishments grow. Strong Pot Plants suitable for imme- 
diate bloom delivered Barely, postpaid, to any post-office. 



TrcttitG on the Hose. 70 pp, elegantly illustrated^ 'JRj'E, IE 

THE DINCEE & CONARD CO. r 

Sose Qrowera, Wert Grove, Cneitor Co., F. 



PIPE COVERING. 




Fireproof v :on-conducting Coverings for Steam Pipes, 
Bolters, and all hot surfaces. Made in sections three 
feet long. Easy to apply, isbestos 111 ale rial a— 
1'ibt'r, Millboard Packing, a nil Cement. 

CHALMERS-SPENCE CO. 

419-421 Eighth St., New York. 



"DOCjARDUK' patent universal eccen- 

J .) TRIC MILLS-Por grinding Bones, Ores, Sand, Old 
Crucibles, Pire Clay (Juaaos, Oil Cake, Feed, Corn, 
Corn and Cob, Tobacco, Snuff, Sugar, Salts, Roots, 
Rpl«es. Coffee, Cocoanut, Flaxseed, Asbestos, Mica, 
etc., and whatever cannot be ^roanfl by other mills, 
Also for Iliintn, Primers' Inks, Paste hlHcklna, etc. 
JOHN W. THOMSON, successor to JAMES BOGAK- 
DUS, corner of White and Elm Sts., New York. 



MICROSCOPES! 

TELESCOPES, 

FIELD CLASSES. 
MACIC LANTERNS, 
BAROMETERS, 

THERMOMETERS, 
DRAWINC INSTRUMENTS, 
PHILOSOPHICAL AND CHEMICAL APPARATUS 

Send for Hut imil description of our ten Catalogues, 

QUEEN & CO., Opticians, PHILADELPHIA 




THE CHEAPEST AND BEST £NGRA\I|,^ 
-* .. / _ fOU ALL 

l nGRAV]nG6-! ,uusimiV£ 



AND 

JtOVERTISWC 



R00KS0NBUILDING, PAINTING, 

■*llroor«tiiiir, etc. Tor 1S83 eVsrlity-elKM pntrw Uln^- 
tt-alu'.l Catalogue h addri?nrt. hicliisijiy f firrv :->-it'|ie niiimns 
WM. T. GQMSXWK, 6 Aatyr IMaco, Now York. 




BARNES' 



Patent Foot and 
Steam Power Machi- 
nery. Complete out- 
fits for Actual Work- 
shop Business. 
Lathes for Wood or 
Metal Circular Saws, 
Scrool Saws, Formers, 
Moi*tisers f l 1 cn oners 
etc., etc. Machines on trial if desired. Descriptive Cata- 
logue and Price List Free. W.F. <fc. I OHN BARNES, 
No. 1999 Main St., Rockioi'il. 111. 



"WATER. 

Cities, Towns, and Manufactories 

Supplied by Green & Shaw 
PATENT TUBE AND GANG WEIX SYSTEM. 

We D. AMrews & Bro„ 233 Broalway, N. Y, 

Infringers of above patents will be prosecuted. 



Cornell University. 

COURSES IN 

Electrical Engineering, 

Mechanical Engineering, 
Civil Engineering 

and Architecture. 

Entrance Examinations Begin at 9 A, nl., June 
16 and Sept. 16 1884. 

For the UNIVERSITY REGISTER, containing full 
statements regarding requirements for admission, 
courses of study, degrees, honors, expenses, free scho- 
larships, etc., and for special information, apply to 
THE TREASURER OF CORNELL UNIVERSITY, 
Ithaca, N. Y. 




ERICSSON'S 

NEW CALORIC 

PUMPING ENGINE, 

tor 
Dwellings & Country Seats 

Simplest ! Cheapest ! Eco- 
nomical ! Absolutely Safe I 

Delamuter Iron Works, 

C. H. Delamater & Co., 

Proprietors, 

16 Cortlnuilt Street, 
New York, U. S. A., 

And 40 Dearborn St.* 
Chicago, 111. 



SPEAKING TELEPHONES. 

THE AMi;itlCA\ BELL TiaKPllOttti COfllMNY, 

W. H. FOItUES, W. R. DRIVKR, THKO. N.VaiL, 

President. Treasurer. Gen. Manager. 

Alexander Graham Hell's patent of March 7, 1876, 
owned by this company, covers every form of apparatus, 
including Microphones or Carbon Telephones, in which 
the voice of the speaker causes electric undulations 
corresponding to the words spoken, and which articula- 
tious prmluco HlniLiir articulate sounds at the receiver. 
The < (iii,iri]lssi"inernf Patents andtheU. S.CircuitConrt 
have decided this to bethe true meaning of his claim; 
the validity of the patent has been sustained in the Cir- 
cuit on final hearing in a contested case, and many In- 
junctions and final decrees have been obtained on them. 

This company also owns and controls all the other 
telephonic inventions of Bell, Edison, Berliner, Gray, 
Blake. Phelps, Watson, and others. 

i Descriptive catalogues forwarded on application.) 

Telephones for Private Line, Club, and Social systems 
can be procured directly or through the authorized 
agents of the company. 

All telephones obtained except from this company, or 
Its authorized licensees, are infringements, and the 
makers, sellers, and users will be proceeded against 

Information furnished upon application. 

Address all communications to the 
AMERICAN lti:i,l, TKLEIMIONE COMPANY. 
95 Milk Street, lioHton, lUusa. 




OF THE 



<f cktttiftr; jVmewiw 

FOR 1884. 
The Most Popular Scientific Paper in the Worm , 

Only 8;j.*0 a Yenr, including piumase. Weekly. 
5'-i Numbers a Yeni>. 

Tills widely circulated and splendidly Illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful Information, and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Al achinery. 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy. Photography, Archi- 
tecture. Agriculture, Horticulture, Natural History, etc. 

All Classes of Renders find in the SCIENTIFIC 
AMERICAN a popular resume of the best scientific in- 
formation of the day ; and it is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal atfords a constant supply of Instructive 
reading. It is promotive of knowledge and progress in 
every community where it circulates. 

Terms c»l" Subscription,— One copy of the Scien- 
tific American will be sent for one year— 52 numbers- 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollars mill twenty 
cents by the publishers; six months, $1.60; three 
months, $1.00. 

Clubs.— One extra copy of the Scientific Ameri- 
can will be supplied gratis for every club of jive subscribers 
at $3.20 each ; additional copies at same proportionate 
rate. 

One copy of the Scientific American and one copy 
of the Scientific American Supplement will be sent 
for one year, postage prepaid, to any subscriber in the 
United States or Canada, on receipt of seven dollars bv 
the publishers. 

The safest way to remit Is by Postal Order, Draft, or 
Express. Money carefully placed inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but is at the sender's risk. Address all letters 
and make all orders, drafts, etc., payable to 

^v£T72>T2>T <$c CO., 

361 Broadway, New York. 

To Foreign Subscribers.— Under the facilities of 
thePostalUnion.the Scientific American is nowsent 
by post direct from New York, with regularity, to sub- 
scribers in Great Britain. India, Australia, and all other 
British colonies; to France, Austria, Belgium, Germany, 
Russia, and all other European States; Japan. Brazil,. 
Mexico, and all States of Central and Soutli America.. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gold, for Scientific American, one year; $9, gold,, 
forboth Scientific American and Supplement for 
one year. This includes postage, which we pay. Remit, 
by postal order or draft to order of 

MUNN & C0..3G1 Broadway, New York. 



PRINTING INKS. 

r"pHE "Scientific American" is printed with CHAS- 
± ENEU JOHNSON & CO.'S INK. Tenth and Lom- 
bard St?. Phila., and 47 Hose St.. opp. Pnane St., N. Y_ 
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